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PREFACE 


No man can remain unstirred in the face of the un- 
known and the mysterious. All through history, dis- 
coverers in different parts of the world have been 
continually bringing new values and possibilities hitherto 
undreamed-of into existence. In many places animals 
and plants were once the only living things where now- 
adays men live and thrive. Yet it was not always the 
desire for gain or for new dwelling-places which sent men 
out into the wilds. It was the unknown and the danger- 
ous which beckoned; from far distant ages the Arctic 
lands have fired men’s imaginations, and darkness, ice 
and cold have at once terrified and fascinated them. 

The history of polar exploration has passed through 
strange phases. The desire for gain and fame, and the 
scientists’ longing to understand the cosmic order, are 
only a few of the factors which impelled these countless 
men to set their course ever further and further north. 
Their enterprise has a literature of its own, and behind 
it lies a great tradition. Both those who went out and 
those who remained at home inherited the fear of death 
and of unknown dangers firom all the foregoing genera- 
tions of travellers in the Arctic, who had spoken of them 
and experienced them. How many have striven with 
Nature up there no one knows. Expeditions in search of 
new trade routes, whalers after new fishing-grounds — 
all these added to our knowledge of the cold North; but 
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for all of them the struggle to preserve life had to go on 
side by side with the work of exploration, in a way 
unknown anywhere else in the world. 

We have often been told that in the far North nothing 
changes. Time stands still, and Nature obeys different 
laws from those we know. This is no longer true. To-day 
the methods used in Arctic countries are as unfamiliar 
to the old-time explorer as to him who has sim ply 
followed in books the expeditions of former days. 

Here is a work which contains more information tli^n 
any other book written about the polar regions. The 
author has a practical knowledge of his subject, and 
sums up the past and heralds the new era in the Arctic. 

Little of our earth now remains undiscovered. In the 
Arctic, great stretches of coastline are familiar to us, but 
beyond the actual territory hardly anything is known, 
nor could it have been until now. For we stand now on 
the threshold — now the sources are being tapped — and 
herein lies the theme of this book. This is more than the 
story of individual adventure; the author shows us what 
is known, and what we may expect to know in the future. 
I welcome this book as the first I have seen which com- 
bines the clarity of the scientist with the enthusiasm of 
the artist. I know of no work in which so much know- 
ledge is imparted in so small a space. I myself am an 
Arctic explorer of the old times. I have fought my way, 
dog- whip in hand; I have rowed kayaks, and I have 
trudged long, lonely distances, dragging my sledge. I and 
the men with me were sometimes absent for years at a 
time, while those dearest to us were ignorant whether we 

IS 



PREFACE 


were alive or dead. Such things happen no more. 
Wireless has done away with these long periods of uncer- 
tainty, and with the isolation which the scientist in the 
Arctic had once to endure. 

The Arctic is now an integral part of the world. We 
have reached a point where we can collate the experi- 
ences of individuals, like the separate blocks of stone on a 
great building, and so enrich man’s empire of the world. 
How Science and Economics work together towards this 
end, this book will clearly show. It has been written by 
a young scientist with eight years’ personal experience. 
With the imagination of a poet he sets out the details of 
his subject, demonstrates the advances made in it, and 
opens up a new world for us aU. The Arctic world is no 
less thrilling for the loss of its mystery, and no less inter- 
esting for our better knowledge of it. We are enabled to 
share in the triumphs of the men who work there, and 
are made hopeful of more to come. 

Yet the Arctic remains under the dominion of the 
midnight sun and of the crushing winter darkness. 
Nature’s variety is and remains infroite. For every riddle 
answered, a thousand more present themselves, and 
research continues to demand men of courage — men 
with brains and hearts and strength. I have leamt from 
this book that we veterans did not work in vjiin, and 
that our discoveries have contributed to the discoveries 
of to-day. 

I congratulate Guimar Seidenfaden on having written 
this book, and I congratulate his public on having the 
opportunity to read it. No one can turn its pages im- 
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moved. I have learnt more from it than from any other 
book about the Arctic, for it contains more and says 
more than a thousand other volumes put together, 

PETER FREUCHEN 

Eneh0je, 1939 
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C HAPTER I 


INTRODUCTION TO THE PRESENT DAY 

From early times, polar exploration has held an 
important place in men’s hearts. Their imagination has 
always been stirred by accounts of expeditions to ice- 
covered lands, and by news of successful encounters with 
cold and snow. At all times explorers have been 
acclaimed when they returned crowned with success 
won in defiance of Nature at her harshest and most vio- 
lent. Uncertainty as to the fate of such pioneers has 
always aroused fear in the hearts of their countrymen at 
home, and when courageous men succumb to hunger or 
cold away in northern lands, the sorrow felt at their loss 
is a national one. 

It is certainly true to say that the polar explorer repre- 
sents to many people the fulfilment of their own unsatis- 
fied yearning for high adventure. For the young he 
evokes the vision of a future full of excitement and 
renown, and for the old a perhaps melancholy recog- 
nition of a side of themselves which has never come to 
fruition. Speaking generally, one may say that the polar 
explorer has taken his place beside the popular political 
leader, the famous sportsman, and the hero of the screen. 

Journalists say that polar exploration is always ‘good 
copy’, and has been so for thirty years at least. But the 
interesting thing is that discovery in the Arctic has 
advanced fax beyond the point which it is generally sup- 
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posed to have reached. The object of this book is to 
describe something of the revolution which has taken 
place in the manner of investigation during the past 
twenty-five years. 

The old romance of the Arctic which has always cap- 
tured, and still captures, the imagination of young and 
old, has given place to another: that of the twentieth 
century. It no longer concentrates on the heroic aspect, 
on the personality of the explorer, but rather on the 
thrilling tale of technical achievement, of men’s ingenu- 
ity and invention, and of brilliant victory over forces 
really worth fighting. It is the story of co-operation and 
rationalisation in a development which has kept pace 
with that of modern industry, and in which man has 
taken machinery into his service, attaining thereby an 
undreamed-of efficiency and bringing Arctic exploration 
forward in giant strides. 

Knowledge of modern achievements in this field 
must not be confined, therefore, to the few directly con- 
cerned. If the romance has altered in its nature, it is no 
less compelling, and enterprises to-day are worthy of the 
place in our minds which they have always held. This 
book, then, is an attempt to give some slight idea of the 
romance which is a reality of our own time. 

But before we begin the stories of the expeditions of 
to-day, it will be worth while sketching in the main 
features of what has gone before. A revolution is never 
instantaneous; on the contrary, we are building now on 
the wealth of experience gathered in former years. No 
toil or hardship of the past wzis ever undergone in vain. 
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INTRODUCTION TO THE PRESENT DAY 

The attitude of our parents towards exploration was 
sound, and one is tenapted to begin by quoting Fridtjof 
Nansen’s introduction, so rich in matter, to his history 
of polar exploration — In Northern Mists — because it 
gives a true and complete conception of this attitude. 
This is what he says. 

In the beginning the world appeared to mankind 
like a fairy tale; everything that lay beyond the circle 
of familiar experience was a shifting cloudland of the 
fancy, a playgroimd for all the fabled beings of mytho- 
logy; but in the farthest distance, towards the west and 
north, was the region of darkness and mists, where sea, 
land and sky were merged into a congealed mass — 
and at the end of all gaped the immeasurable mouth 
of the abyss, the awful void of space. 

Out of this fairy world, in course of time, the calm 
and sober lines of the northern landscape appeared. 
With unspeakable labour the eye of man has forced its 
way gradually towards the north, over mountains and 
forests, and tundra, onward through the mists along 
the vacant shores of the polar sea — the vast stillness, 
where so much struggle and suffering, so many bitter 
fahmes, so many proud victories, have vanished with- 
out a trace, muffled beneath the mantle of snow. 

When our thoughts go back through the ages in a 
waking dream, an endless procession passes before us — 
like a single mighty epic of the human mind’s power 
of devotion to an idea, right or wrong — a procession 
of struggling, frost-covered figures in heavy clothes, 
some erect and powerful, others weak and bent so that 
they can scarcely drag themselves along before the 
sledges, many of them emaciated and dying of hunger, 
cold and scurvy; but all looking out before them to- 

19 



modern ARCTIC EXPLORATION 

wards the unknown, beyond the sunset, where the goal 
of their struggle is to be found. 

We see a Pytheas, intelligent and courageous, steer- 
ing northward from the Pillars of Hercules for the 
discovery of Britain and Northern^ Europe; we see 
hardy Vikings, with an Ottar, a Leif Ericson at their 
head, sailing in undecked boats across the ocean into 
ice and tempest, and clearing the mists from the unseen 
world; we see a Davis, a Baffin, forcing their way to 
the north-west and opening up new routes, while a 
Hudson, unconquered by ice and winter, finds a lonely 
grave on a deserted shore, a victim of shabby pilfering. 
We see the bright form of a Parry surpassing all as he 
forces himself on; a Nordenskjold, broad-shouldered 
and confident, leading the way to new visions; a Toll 
mysteriously disappearing in the drifting ice. We see 
men driven to despair, shooting and eating each other; 
but at the same time we see noble figures, like a De 
Long, trying to save their joxunals from destruction, 
until they sink and die. 

Thus Nansen a quarter of a century ago introduced 
the reader to his great work on northern exploration in 
early times. It was the men themselves that he was inter- 
ested in, and he asked himself what they were seeking 
away up there in the ice and cold. The answer to this 
was already given him by the author of The King’s Mirror 
who lived in the thirteenth century. He said: 

... it is the threefold nature of man which draws him 
thither. One part of him is emulation and desire of 
fame, for it is man’s nature to go where there is 
likelihood of great danger, and to make himself famous 
thereby. Another part is the desire of knowledge, for 
it is man’s nature to wish to know and see those parts 
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of which he has heard, and to find out whether they are 
as it was told him or not. The third part is the desire 
of gain, seeing that men seek after riches in every place 
where they learn that profit is to be had, even though 
there be great danger in it. 

Nansen himself, however, thought that the motive was 
to be found elsewhere. 

. . . from first to last the history of polar exploration is 
a single mighty manifestation of the power of the un- 
known over the mind of man, perhaps greater and more 
evident here than in any other phase of hitman life. 
Nowhere else have we won our way more slowly, no- 
where else has every new step cost so much trouble, so 
many privations and sufferings, and certainly nowhere 
have the resulting discoveries promised fewer material 
advantages — and nevertheless, new forces have always 
been found ready to carry the attack farther, to stretch 
once more the limits of the world. 

Up to our own day, therefore, the history of polar 
exploration has been primarily the history of great 
names. We will review briefly the most important of 
these, resisting the temptation to go into details, however 
fascinating or thrilling. Let us content ourselves by men- 
tioning a few of the men who had a decisive influence on 
the technique of Arctic voyages, whose methods were 
successful and whose achievements were a spur to 
others: men whom we could not have done without, 
and who have made Arctic exploration what it is to-day. 

The period of the first enterprises in polar lands lies 
within the sixteenth and seventeenth centuries. It was 
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the time of merchants and trading companies. Voyages 
of exploration in the sixteenth century had brought rich 
reward. The discovery of America and the sea route to 
India sent the wealth of the tropics — merchandise and 
precious metals — pouring into Europe. The voyages of 
the merchants brought about a new conception of the 
world, and people began to form some idea of the shape 
and extent of whole continents. When the English and 
Dutch developed into seafaring nations, and tried to 
compete with their southern neighbours, it was natural 
that they should try to reach the rich countries of the 
Orient by sailing round America and Asia, not to the 
south, as the Spanish and Portuguese had sailed, but by 
a northern route. ^ Thus arose the burning question of 
the North-West and North-East Passages, which was to 
fire the imaginations of merchants, sailors and explorers 
for a long time to come, and which was to be completely 
solved only towards the end of the nineteenth century. 
Much capital was invested, many battles were fought 
against the pitiless forces of Nature, and many brave men 
gave up their lives in the struggle before all hope was 
abandoned of attaining the medieval far Cathay by way 
of the stubborn ice-masses of the Arctic Ocean. 

To the north-west we find on the map the names of 
the first pioneers. There is Frobisher Bay, called after 
the man who as early as 1576 reached the northern coasts 
of Labrador; and Davis Strait which John Davis, sent out 
by London merchants in 1585, believed to be the en- 
trance to the North-West Passage, There is Hudson 

^ There is a map at the end of the book. 

22 



INTRODUCTION TO THE PRESENT DAY 

Bay, the other supposed inlet to the sea-route, where this 
widely-travelled seafarer lost his life in i6io, as his crew 
mutinied because they wanted to return to England. 
The Danish expedition of 1619 arrived at Hudson Bay 
too, led by Jens Munk; and his Navigatio Septentrionalis is 
a unique document, recording the sufferings endured by 
the litde group of men, of whom only three returned. 
But the merchants who financed these earlier voyages 
had bought their experience dearly, and now gave up 
the attempt to find die North-West Passage. 

At about the same time, traders began to feel their 
way north-eastwards. An ill-fated expedition in 1553 
made by three ships, of which only one reached the 
north coast of Lapland, brought about the founding of 
the powerful Muscovite trading-company, when Chan- 
cellor, the leader of the wintering party, went on foot to 
Moscow to inaugurate the communication. In 1594 the 
daring seaman WiUiam Barents sailed as far as Novaya 
Zemlya, where some years later he wintered. It was on 
the homeward voyage from here that he died, half-way 
over the sea that now bears his name. 

From 1600 onwards attempt after attempt was made 
to press through to the north-east, but without success. 
Many of these voyages were led by Hudson, who dis- 
covered among other places East Greenland. But even 
if they did not have the longed-for result, their conse- 
quences were not without practical advantage. His 
stories of the countless whales and ‘sea-cows’ foimd round 
Spitzbergen resulted in the great Ice-Sea fisheries, in 
whaling and in seal-hunting. These flourished for a 
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couple of hundred years and played an important part 
in the history of Enghsh and Dutch trading, in which the 
Scandinavian countries also shared. 

Much later, when the Russians had made their way 
through Siberia to the coast of Asia in the east, dis- 
covery continued at this end of the ‘Passage’. Not until 
1741 did Bering discover Alaska, and the commerce done 
in this part of the world gave rise in 1 798 to the Russo- 
American Trading Company. 

Apart from this, few Arctic voyages were made in the 
eighteenth century. For one thing these trade routes had 
been abandoned as the southern ones became better 
known; the southern Europeans were falling behind in 
commerce, and the north-western Europeans took over 
their routes and markets. 

Not until the beginning of the nineteenth century was 
interest in the North-West Passage re-kindled. The 
reasons for this were many. The Napoleonic Wars had 
claimed the strength of the nations until then, but after 
the peace of 1815 attention could once more be turned 
away from Europe. In Alaska, the aforementioned 
activity of the Russians, who were feeling their way east- 
wards along the north coast, aroused the alarm of the 
British, who feared to be forestalled in North America. 
At last, as a final incentive to John Barrow, who was 
at that time Secretary to the Admiralty and keenly inter- 
ested in geographical matters, there came news from 
English whalers off Scoresby Sound (East Greenland) 
that ice conditions in the Arctic Ocean were unusually 
favourable. In 1818, therefore, John Ross made his long 
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top: WHALING IN THE NORTHERN ICE SEA IN THE 17TH CENTURY 
From an engraving in Zorgdrager’s Greenland Fishing and Whaling, 1^23 

bottom: ONE OF THE FIRST STEAMSHIPS 

Hayes’s ship leaving Jakobshavn in Greenland. Here again the artist had never 
been to the Arctic. 











INTRODUCTION TO THE PRESENT DAY 

voyage to Melville Bay and Smith Sound; the first of a 
series of British expeditions. 

We now come to the second period of enterprise in 
Arctic regions. The merchants’ desire of gain was no 
longer the driving force, but national interests. Britain’s 
imperial interests were now involved, and it was the 
English officers’ ‘emulation and desire of fame’, to quote 
once more the phrases from The King^s Mirror, which led 
to the discoveries iu the first half of the century. 

The most illustrious name among the many which dis- 
tinguish those years is that of Edward Parry. He was 
notable not only for his geographical discoveries and for 
his contribution to our knowledge of the north-western 
parts of Canada, but also for the excellent organisation 
of his voyages. Before his day it had happened all too 
often that whole ships’ companies were lost as a result of 
bad food and conditions. Parry realised that if men were 
to winter in the Arctic, their spirits must be kept up, 
they must lead a regular life, and they must enjoy a 
varied diet which should include fresh meat. His winter 
camps became patterns for all who came after him. 
Not only did he have cleaxiliness parades and medical 
inspections; he also cheered his men by bringing out a 
newspaper at regular intervals. He even let them pro- 
duce and act a play which he himself had written. The 
North-West Passage, or The End of the Voyage. And what 
was at least equally important, he taught posterity that 
crews need not be confined to the narrow quarters on 
board while their vessel is ice-bound. As soon as the 
light permitted, he sent out spring reconnaissance-parties 
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in all directions. His littie two-wheeled cart, on which 
his men could stow provisions and equipment to last 
them for some time, was the forerunner of the sledge, and 
his journeys with it were the first of the sledge-journeys of 
to-day. 

Parry’s voyages took place in the 1820’s, and were not 
confined to the North-West Passage. He visited Spitz- 
bergen too, and with his sledges reached Lat. 82° 45' N. 

In taking a stride further in the history of the North- 
West Passage, we are arrested by the name of John 
Franklin. It was in 1845 that the British Admiralty 
resolved to make a really big effort to win for England 
the honour of discovering this route. Two ships, the 
Terror and the Erebus with a crew of a hundred and 
thirty-four, were fitted out, and sixty-year-old Sir John 
Franklin, who had distinguished himself in other parts of 
the world, was chosen as leader. The octagenarian Sir 
John Barrow, who had sent out so many other marine 
expeditions, was also a moving spirit in this enterprise. 
The ships left England on May loth, and on July 26th 
they were hailed by a whaler off Lancaster Sound in BaflSn 
Bay. From that moment no more was heard of them, 
and at the end of two years such anxiety was felt that 
rescue expeditions were started. 

The following years are characterised by the number of 
these expeditions. Several attempts were made to send 
vessels by the same route which Frankhn had followed. 
Search-parties made their way up the Canadian rivers, 
while ships were fitted out and sent through the Bering 
Strait. In the course of the next twelve years thirty-nine 
. 26 
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ships and six land-expeditions were despatched. To 
follow the histories of these different excursions, by which 
the fate of the Franklin expedition was gradually dis- 
closed, is a study in itself. It was not until the MacClin- 
tock expedition of 1858 and the American lieutenant 
Schwatka’s voyage in 1879 that it became at all possible 
to reconstruct the miserable fate which had overtaken 
Franklin and his men. It was then known that having 
been ice-boimd for three years in the northern straits, 
Franklin decided to abandon his ships and lead his men 
southwards along the Great Fish River to the Hudson 
Bay Company’s stations in Northern Canada. The his- 
tory of this tragic journey, which not one of the hundred 
and thirty-four men survived. Lieutenant Schwatka was 
at last able to trace. 

Nevertheless, the Franklin expeditions, whose histoiy 
is a source of thrilling tales and a record of tragic incident 
and brilliant achievement, led to the charting of the 
great Canadian archipelago and to the discovery of the 
North-West Passage. 

To sail northwards round the American Continent to 
the miraculous lands of the East was not the rapid matter 
that medieval traders had imagined. On the contrary, 
the voyage was made in the opposite direction, after 
years of suffering and hardship. 

In the early spring of 1850, Sir Robert MacClure 
sailed rotmd Cape Horn and right up through the 
Bering Strait. Continuing eastwards along the northern 
coast of America, he came upon straits which led farther 
in the same direction. Here he was compelled to winter; 
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nevertheless, in the autumn of the same year he reached 
with his sledges those sounds which hitherto had been 
approached from the east alone. He now knew that the 
North-West Passage had been found, but it was only after 
a stay of several years in these parts that he made con- 
tact with expeditions from the other side, and not until 
1854 did he return to England. 

With the discovery of the North-West Passage and the 
tracing of the fate of the Franklin expedition came the 
end of the ‘British Naval Period’ in the history of polar 
exploration. 

The new and important factor in the expeditions of the 
latter half of the last century was the leading part which 
came to be played in them by the scientists. Observa- 
tions of scientific interest had of course been made 
before; it is for instance largely to the ships’ surgeons of 
the Franklin expedition that we then owed our know- 
ledge of the conditions and inhabitants of the polar 
countries. But it was now understood that side by side 
with geographical research a scientific investigation of 
these lands should be carried out, with that of their 
animals and plants, their geology and their climate. It 
was also realised that this research cotdd best be engaged 
upon from winter base-camps ashore. 

This new type of exploration had its first beginnings in 
the region separating the islands of Greenland from those 
of Canada; it was here that the great Smith Sound 
expeditions were made, under the leadership of such 
men as Kane (1853), Hayes (i860), Hall (1871), and 
Nares (1875). One of the chief questions occupying 

a8 



INTRODUCTION TO THE PRESENT DAY 

scientific minds at the time was that of the ‘Open Polar 
Sea’. It was believed that, thanks to the Gulf Stream, 
there must be a navigable channel round the North Pole, 
so that, if only the intervening belt of ice could be pene- 
trated, there would be no difficulty in s ailin g directly 
to the North Pole. It was this theory which led to the 
forming of the Smith Sound expeditions; many years 
passed before it was dropped, and many men wore 
themselves out in the attempt to reach the promised 
water beyond the ice-barrier. Nevertheless, observations 
made by the members of these expeditions were most 
valuable, both in the information about climatic con- 
ditions which was gained, and in the field of natural 
science. 

But it is above all the Swedish expeditions which we 
have to thank for the great scientific knowledge won 
from the Arctic towards the close of the nineteenth 
century. These expeditions concentrated chiefly on 
Spitzbergen, and were begun by Otto ToreU, but the 
most prominent name of all is that of Nils Adolf Erik 
Nordenskjold. From 1858 onwards he accompanied the 
Spitzbergen expeditions, and soon took over their 
leadership. He realised the importance of taking with 
him scientists of aU kinds. It is to him that we owe the 
first thorough survey of Spitzbergen, he made the first 
accurate meteorological observations from pack ice, and 
it was his scientists who gave us a thorough knowledge of 
Arctic creatures and plants, of geological conditions anrl 
many other things. The peak of his brilliant series of 
successful expeditions was the Vega voyage in 1878-9, on 
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which not only was the North-East Passage navigated 
for the first time, but also a wide knowledge was gained 
of the northern coast of Siberia. 

Since Nordenskjold’s time it has been an almost 
invariable rule for scientists to accompany Arctic ex- 
peditions, or indeed that these should be carried out 
expressly for the purpose of solving some scientific 
problem. European scientists began to take a greater 
interest in Arctic questions; thus in i88i we had the 
first ‘International Polar Year’, in which a number of 
coxmtries sent expeditions to the Arctic, in order to obtain 
correlated, simultaneous meteorological observations 
from all the regions round the Pole. Of these Polar 
Year expeditions the one led by the American Greely 
to Smith Sound is the best known, on account of its 
disastrous ending. Owing to bad ice conditions the relief 
expeditions arrived too late, and only a handful of men 
were saved, after appalling sufferings. Greely’s account 
is perhaps the most tragic document in nineteenth- 
century polar history. 

It would take too long to relate more of the enter- 
prises of this period. A single name stands out, because 
it is that of a man in whom were combined the best 
qualities of an Arctic explorer: a keen scientific brain, a 
great gift for organisation and a steadfast and heroic 
strength of character. 

Fridtjof Nansen had already become famous through 
his journey across the inland-ice of Greenland in 1888. 
He now worked out a theory of the currents in the polar 
sea, and in order to test it evolved a brilliant plan. 
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With a specially constructed wooden ship, so built that 
under pressure of ice she would be forced upwards 
instead of downwards, he planned to drive her into the 
ice of the polar basin, and drift with it. On September 
22nd, 1893, his ship, the Fram, became jammed in the 
ice north of the New Siberian Islands. Three years later 
on August 14th, 1896, she came out north-west of 
Spitzbergen. Nansen had proved his theory, and shown 
the direction of the drift of the ice-masses of the Polar 
Sea from the north coast of Siberia towards the East 
Greenland ice-stream. 

But by then Nansen had long abandoned the ship, for 
in the course of the westward drift he had perceived 
that she would not pass right over the North Pole, as 
he had hoped. In March 1895, therefore, he and 
Hjalmar Johansen left the vessel and sought a way north- 
wards. However, they had to abandon the idea of 
reaching the North Pole, for the ice over which they 
laboriously toiled was drifting rapidly to the south. 
Instead, these two courageous men came southwards 
again and wintered in Franz Joseph Land, not returning 
to Norway rmtil the following year. 

The end of the nineteenth century drew on. During 
the last half of it there had been a great advance in 
exploration. But many regions still remained imdis- 
covered, and so far no one had yet set foot upon the 
top of the earth. The first man to do this was the Ameri- 
can engineer Robert Peaiy. 

In 1886 Peary had embarked upon his long series of 
expeditions, of which the most important object was the 
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conquest of the North Pole. His plan was to press for- 
ward with sledges from the inhabited regions round 
Smith Sound to the northernmost part of the mainland. 
On his preliminary expeditions he explored North 
Greenland, and the journey he made with the Norwegian 
Astrup across the inland ice of Greenland to the great 
ice-free Peary Land was among the best-known of his 
enterprises. Through these journeys he exploded the 
theory, hitherto firmly held, that Greenland extended all 
the way to the North Pole. Peary’s great significance in 
polar exploration lies in the fact that he not only learned 
the art of dog-sledging from the Eskimos, but co-oper- 
ated with these people to a great extent, and indeed 
brought their technique to perfection. He made a 
strenuous effort in 1906; and in 1909, after twenty-three 
years’ work in the Arctic, he reached the longed-for goal. 
On April 6th he was able to set foot at the Pole which, as 
had been expected, proved to be located in the middle of 
an ice-filled sea. 

By his journeys in northern Greenland, Peary had 
confirmed Nansen in showing the practicability of the 
inland ice as a thoroughfare, and firom his time right up 
to our own day numerous expeditions have crossed it. 
During these years, Arctic exploration was, generally 
speaking, concentrated round Greenland, and one may 
perhaps mention the ‘Danish period’ which followed 
upon the Swedish. In the years up to 1913, the whole of 
the east coast was explored, and we can here note such 
men as Holm, Ryder, Amdrup, J. P. Koch, and Ejnar 
Mikkelsen. After that, under the leadership of Knud 
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Rasmussen, we have the long line of ‘Thule Expeditions’, 
which either originated or received support from Knud 
Rasmussen’s colony Thule, in North West Greenland, 
The most important of these were certainly the first and 
second to North Greenland, and the fifth great expedi- 
tion, the object of which was the study of the various 
Eskimo races between Greenland and the Pacific, with 
particular reference to their interrelationship, origins 
and the course of their migrations. Here may also be 
mentioned the great expedition north of Greenland, the 
‘Jubilee Expedition’ which was led by Lauge Koch in 
192 1-3, and was so named because it marked the bi- 
centenary of Hans Egede’s landing in that country. 

These later enterprises have in common the fact that 
they embodied all previous experience. The Eskimo 
sledge technique was used, and an important thing was 
that men were now learning to live off the country. By 
using animal life as food for men and dogs it was pos- 
sible to reach more distant objectives than those attained 
by the earlier expeditions. 

But in the early 1920’s, when the crushing burden of 
the World War was lifted from men’s shoulders, the 
great wave of modernism rolled forward over the civilised 
countries. And just as it meant an alteration in the struc- 
ture of our own society, so also it had a decisive and far- 
reaching influence on Arctic exploration. This new 
structure is the subject of the foUowiag chapters. 

In attempting to review briefly the methods which in 
the course of time have been used in Arctic exploration, 
we shall find it easiest to recall the names of the men men- 
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tioned in the foregoing account, and note what have been 
the contributions of individuals. 

The first method was the use of the sailing ship. By 
this, man was subject to whims of weather, and remained 
a pigmy in the struggle against the ice-masses of the Arctic. 
If the ice forced the seafarers to winter in the north, 
this winter was spent in the cramped quarters on board, 
and men tried to keep alive by means of what provisions 
remained to them. Seamen were unaccustomed to 
leaving the ship; scurvy and depression were the results, 
and although there were examples of unparalleled hero- 
ism in the history of those crews, the gains were small 
and the disasters many. 

Parry gave his men lemons to eat. He cheered them in 
the darkest times and insisted on order and cleanliness. 
As soon as the light permitted, he sent them out on 
excursions over the surrounding ice. The second method 
was thus introduced, characterised by the sledge; and 
now journeys were taken in spring and autumn, when 
the Arctic sun hung low in the sky and the water was 
ice-bound. 

Time passes. The polar explorer learns to leave his 
ship, and build houses ashore. He is confident that the 
steamship, which he sent home in the autumn with the 
rest of the men, will not fail to fetch him next year. And 
from his winter-station he explores the country. He has 
the scientist with him, and he himself is perhaps not a 
ship’s officer, as one in his position would have been in 
earlier times. And now that he has learnt the length of 
time that the coasts remain ice-bound, short summer 
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expeditions are made. So Nordenskjold brings his 
experts up into the Arctic. 

1900. Peary settles down among the most northern 
races of the earth. He sees in them people who for 
generations have accustomed themselves to the peculiar 
conditions of the Arctic and have learnt how to deal 
with them. He realises that visitors from the south must 
learn from these intelligent, and in their way highly 
specialised people; and from them he borrows the dog- 
sledge: a means of transport which to this day retains 
its value. 

But the twentieth century sends a host of technical 
discoveries through the world, and they reach even the 
far north. The explorer with the glamour of adventure 
about him gives place to the staff of experts. They are 
indebted for their weapons and tools not to the single 
men, but to technicians, inventors, craftsmen and 
scientists all over the world. The many-sided Arctic 
traveller, the great polar explorer, is dead; from him we 
take up our heritage, and the monument we raise to him 
is Modem Arctic Exploration. 
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THE MODERN EXPEDITION 

If we regard the modern expedition as an integral part 
of the great mechanism of life to-day — and this, it seems 
to me, should be our aim before we approach it from a 
nearer standpoint — we can do it most simply by using 
expressions and concepts borrowed from national eco- 
nomics. It is easy to regard exploration as the first stage 
of Production— even though it be a production of which 
perhaps we do not see the results, in the form of materials 
for the satisfaction of human needs, for many years. It 
was really this which The King’s Mirror spoke of, when it 
mentioned man’s desire of gain. The old merchants and 
trading companies were also mindful of the productive 
side when they sent out their ships on Arctic voyages, 
even if they foresaw that a single expedition might not be 
profitable. And in reality it is the productive aspect 
which induces states and individuals in our own day to 
invest in such enterprises. 

Thus in essentials an Arctic expedition differs very 
litde from what in economics is known as a ‘production- 
cell’, and we can liken it most nearly to some modem 
industrial undertaking. At first glance, such a compari- 
son may seem artificial and far-fetched, but we shall see 
that the similarity on many decisive points is extra- 
ordinarily striking, and we are hereby enabled to see the 
matter in a new and truer light. 
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By seeking help from economic concepts we shall be 
enabled also in a simple, fundamental way to define the 
differences between ancient and modern Arctic explora- 
tion. Economists regard production as a combined 
working of three essentials — Land, Labour and Capital. 
This conception is easily applied to the question with 
which we are here concerned, for the object we desire to 
gain through a modern expedition is the exploitation of 
Arctic Land in its widest sense (including land, water, and 
animal and plant life) by employing on it our Labour, so 
far in the shape of scientists and explorers, and our Capital 
in the shape of the equipment of these explorers. 

The difference which so sharply divides ancient and 
modern exploration is that to-day, by a far greater and 
more far-seeing use of Capital and equipment, we are 
able to handle our Labour with gready increased effi- 
ciency. In earlier times, the expert — whether scientist, 
technician or cartographer — could make only a very 
limited use of his abilities. On the sledge journeys of 
the primitive expeditions, the first consideration was the 
mere preservation of existence; in a continual struggle for 
life, men had to labour with their own hands to get them- 
selves food, to keep alive and to push on. It was the 
continual complaint of the explorers of those days that 
there was so little time or opportunity to undertake the 
research which was the object of the whole enterprise. 

The expedition of to-day takes Capital into its service 
in the form of highly perfected technical apparatus. We 
have carried the Machine with us to the Arctic, and 
through it we take the fullest advantage of our experts. 
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This development is one which has taken place simul- 
taneously with the one at home: the Industrial Revolu- 
tion has found its way up into the Arctic. 

In borrowing from industry the use of the machine, 
Arctic exploration at the same time took on the form of 
industry, its organisation and its thorough rationalisa- 
tion. The polar explorer of early times was many things 
— sledge-driver, hunter and fisherman — while in science 
he had to know something of every branch. Modem 
explorers have understood the Division of Labour as 
well as the motor manufacturer or the professor who 
buys himself a ready-made suit. 

When, therefore, in the following pages we consider the 
most marked characteristics of the modem expedition, 
we must explain the manner in which the capital is in- 
vested. That is, we must give a survey of the machines 
and technical instmments used; furthermore we must 
examine the peculiar structure of the expedition of to- 
day, we must see how the work is organised, and in what 
way research is carried out. First we shall consider the 
expedition as a whole, describing its equipment and 
its work on the spot, its means of transport, its safety- 
service and the rest of its workings: finally we shall ap- 
proach each branch of its science in turn, follow carto- 
graphers, biologists, and marine research- workers in their 
various fields, and see what instmments and what 
methods they make use of to attain their object. Each 
of these branches will be dealt with in a separate chapter, 
therefore, but first let us take the expedition as a whole. 

In the foregoing chapter the progress of development 
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was shown from the first sailing-ships to steamships, and 
from the time when these vessels were ixsed as winter 
quarters until special winter-stations were built, or the 
crews spent the winter among the local inhabitants. This 
line of development has been carried further in recent 
years. As far as the ship is concerned, this advance has ad- 
mittedly been slow. The old wooden vessel propelled by 
steam and sail, dating from the beginning of this century, 
has persisted up to our own times, because she is very ser- 
viceable in polar ice, which consists of massive floes of 
varying size and thickness. Between these floes narrow 
channels sometimes appear, and it is these which make 
it possible for a litde ship to wriggle her way through the 
labyrinth, where a larger ship could not pass. Further- 
more, the old wooden vessels have an elasticity not pos- 
sessed by ordinary iron ships. (The pack ice is formed in 
the polar basin, and from the edges of the central massif 
round the North Pole the floes are carried south by the 
currents. Latest research suggests that even the central 
parts are sometimes, if not every year, broken up.) 

Of recent times, however, the technique here also has 
been changing, and the innovation comes chiefly firom 
Russia. The attempt has been made during these last 
years to keep a route open for cargo-steamers, from the 
mouths of the Siberian rivers to the ice-free waters of the 
Bering Strait and Norway. It is true that in part the 
nature of the ice along the Siberian coast differs from 
that of the polar ice, because of the water flowing into 
it firom the rivers, but even so the passage is sufficiently 

difficult. To help the traders, therefore, modern ice- 
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breakers are used. Here we need only name such vessels 
as the Lenin^ the Jermak and the Krassin — these are the 
three biggest. Of the smaller ones, the Taimyr and the 
Murman will be best known, for it was they who at the 
end of February 1938 rescued the Russian explorers 
from the ice-floe off the east coast of Greenland. The 
names, Malygin, Sedqff and Sadko may also be f am i liar , 
for it was these ships which were trapped in the ice off 
the New Siberian Islands, with a convoy of eight mer- 
chant vessels; and their fate is stiU unknown at the time 
of writing. The Jermak has engines of about 3,000 horse- 
power — as a comparison it may be mentioned that the 
Danish East Greenland steamers have under 300 — but 
not even this is enough to get the better of the ice on the 
route from the Siberian river-mouths. 

For these reasons the Russians began in 1936 the con- 
struction of four new ice-breakers, of which two must 
be near completion. These are powerful steamers of 

12.000 tons (about the same as the smallest Gunarders). 
They have modem Diesel-electric engines developing 

10.000 horse-power. These engines mean easier trans- 
port, more convenient fuel-storage (oil instead of coal), 
and the Diesel-electric combination greatly facilitates the 
handling of the ship. Each vessel carries two aeroplanes 
which are launched by catapult. Their wireless equip- 
ment is not only in touch with the coastal stations, but is 
also in direct telephonic communication with the head 
ofiice in Moscow. 

With these giants it is hoped that the route may be kept 
open during the summer months for vessels trading along 
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the northern coast of Siberia. They are so strongly built 
that they will be able to be used with advantage in heavy 
polar ice, being capable of withstanding great pressure; 
and with their powerful engines they will force their way 
along the channels between the floes, even if they are 
unfitted for ice-breaking in the true sense among such 
masses as these. 

It is possible, therefore, that these new ice-breakers 
will be the pattern for the ships used in future in the 
exploration and exploitation of the Arctic. However, 
owing to their costliness, they will not yet quite super- 
sede the good little wooden ships — at any rate not where 
exploration pure and simple is concerned, uninfluenced 
by such economic considerations as are involved in the 
development of the Siberian continent. 

Ships continue to be the most important means of 
transport for Arctic expeditions. Aircraft have so far not 
the loading-capacity necessary to enable them to super- 
sede ships altogether, even though the time is perhaps 
not far distant when the difficulties of pack-ice will be 
avoided simply by passing over it. Aeroplanes have 
already shown their great usefulness in the relief of crews 
of polar-stations difficult of approach; we may mention 
here also the fixed air-routes along the Siberian rivers. 
Then there is the rescue of expeditionary parties which, 
owing to special conditions, cannot be reached by ships, 
as has happened in East Greenland in particularly un- 
favourable years. In time, as flying technique develops 
and the machines can carry greater loads, and as our 
knowledge of the Arctic grows and the number of 
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meteorological stations increases, aeroplanes will un- 
doubtedly come to play an increasingly larger part as 
a means of transport in polar regions. 

With the other type of aircraft, dirigible airships, more 
difficulties arise. Airships have certainly been used 
successfully several times in the Arctic, but the disadvan- 
tage of them lies partly in their greater sensitiveness to 
changes of weather, but mainly in the difficulty of land- 
ing, which usually requires special conditions — a larger 
crew, a specially-built landing-mast, and so on. More- 
over, all aircraft in the Arctic run the risk of becoming 
coated with ice, which is especially disastrous for air- 
ships because of their large sturface, and is dangerous also 
for aeroplanes. Attempts are just now being made to 
solve this problem, either by warming the wings elec- 
trically or by some other means; and the Russians and 
Americans are working out a method which consists in 
covering the wings with a layer of rubber, threaded with 
air-passages which can be alternately filled and emptied, 
so that the layer of ice cracks off. 

Aeroplanes already play a very big part in the circum- 
navigation of Arctic lands, and fulfil important piloting 
duties. In sailing through the labyrinth of narrow chan- 
nels in the polar ice, it is, of course, of the greatest im- 
portance to make for places where there is most open 
water. From the mast-head one can see for a distance of 
about four nautical miles, but if the vessel carries a sea- 
plane the problem is solved. She makes her way to some 
stretch of water large enough for the seaplane to take off; 
soon the machine is in the air, the ice spreads out beneath 
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it like a map, and the observer can make a sketch show- 
ing which course the ship must steer. This pilot-service 
has been of outstanding importance for the Danish East 
Greenland expeditions, and has saved much valuable 
time. In the channels of the Russian Arctic, where 
greater economic interests are at stake, it is only neces- 
sary to telegraph to the nearest airport, of which there 
are several along the northern coast of Siberia. Soon 
afterwards an airman is circling above the ship; he radio- 
telephones the first information, then sets off on a recon- 
naissance of the route ahead, and makes a chart of the 
ice, which is dropped on to the ice-breaker by means of 
a small parachute. 

Once the ships have arrived at the scene of operations, 
the aircraft have a varied task. They now enter the ser- 
vice of the scientists, on mapping-flights, or in flights 
with the geologists, such as will be described in the later 
chapters. But they also take part in general practical 
work. They carry small worHng-parties to the areas 
where research is in progress, and this makes it possible 
to save time, and also to reach places which would other- 
wise be difficult of access. Seaplanes can set men down 
on an isolated lake, or at the ends of fjords whose en- 
trances are blocked with ice. They can circulate infor- 
mation among those working-parties who have no wire- 
less sets with them, they bring medical aid, and help the 
workers in other ways. In the course of the Danish work 
in East Greenland, the value of aircraft was brought 
home to us very strongly. A wireless report came through 
from one of the camps that their motor-boat had broken 
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down. One of the cog-wheels had gone. Ten minutes 
later a mechanic was on his way to the spot with his 
tools. Another station reported that a man had hurt 
himself, and immediately the doctor scrambled into the 
machine with his bag. The day the mail packet arrived 
at the colony of Scoresby Sound, south of the place where 
the members of the expedition were at work, a machine 
was there to fetch newspapers, letters and certain im- 
portant spares for the air-photography apparatus. We 
were uncertain what had become of a working-party of 
which we had heard nothing for some days; the machine 
found the fjord in which their motor-boat was, found the 
camp, and learned that it was only their wireless trans- 
mitter which was out of order. The value of aircraft in 
modern Arctic exploration cannot be exaggerated. 

Other means of transport are also at our disposal in 
these days. We must not omit some mention of the 
motor-boats, which in recent years have come to play so 
large a part in the exploration of East Greenland fjords, 
and other coastal waters in the Arctic. Even in the fair 
north, the many channels between islands are ice-free in 
summer, and here the speedy Htde motor-boat comes 
into its own. It renders the individual expert independ- 
ent in his movements. He leaves his base with his assist- 
ants as soon as the ice breaks in the spring, or as soon as 
the ship touches land, and only when provisions or fuel 
are to be renewed need he get in touch with this base — 
and not even then if, as is most often the case, the 
mother-ship has seen to the placing of depots at conve- 
nient places. On the Danish expeditions to East Grecn- 
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land we had only two large ships, and three or four fixed 
stations ashore, but throughout the summer more than 
a score of motor-boats large and small were in operation 
over that great coastal area, each carrying its little 
working-party, usually composed of scientists in the dif- 
ferent branches: geologists and their assistants, botanists, 
zoologists and archaeologists. 

The members of earlier expeditions were in summer 
confined to rowing-boats necessitating a large crew, or 
else they had to make use of native craft, the ‘women’s- 
boats’ of the Greenlanders and the ramshackle craft of 
other Arctic peoples. So the motor-boat, too, has con- 
tributed towards greater efficiency. 

To turn now to winter transport: when the fjords are 
covered with ice, and the land with snow, we must, of 
course, go to work in another way altogether. Now the 
dog-sledge, which we have copied from the Eskimos, 
plays the most important part. We have perfected the 
technique. We have built stronger, lighter sledges, and 
shod the runners with nickel, so that they slide more 
easily. And above all we have lightened the loads. The 
introduction of primus stoves and modern tinned provi- 
sions, and the use of light, reliable rifles of long range, 
seem so natural to us now that we almost forget what 
they mean to the traveller with the sledge. At the end 
of the last century he had to bring heavy sacks of coal 
with him, barrels of salted food and hard ships’ biscuits. 
The tents were heavy and difficult to handle, whereas 
ours are thin and light and at the same time stronger 
and of more closely woven fabric. But the most import- 
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ant factor is unchanged — we still use the Eskimo dog, 
and the traveller must learn the technique of the Eskimo; 
he must learn to swing his whip or tread out the trail 
at the head of his animals. 

Nevertheless we may anticipate great changes in this 
field too, and certain experiments have already been 
made with a view to introducing modern methods into 
winter transport. Except for the very darkest period of 
the year, aeroplanes can be used, for they are then fur- 
nished with skis, and a level starting-place is found for 
them. In the south polar regions, which we shall not 
discuss here, these methods have been brought to great 
perfection; but many expeditions have made use of air- 
craft in the winter too, in Asia, America and Greenland. 
In the latter region they were used by the English Wat- 
kins expedition which was working in South-East Green- 
lemd, and whose aim was to observe flying conditions 
there. This expedition was part of the general investi- 
gation carried out in connection with the projected air 
route between Europe and America. 

To bring sledging technique up-to-date has also been 
tried, though with less success. Motor-sledges are diffi- 
cult to handle. Sledges driven by propellers have been 
tried several times, as in the Wegener expedition of 1 930-1 
for the transportii^ of materials from the west coast of 
Greenland to the middle of the inland ice, where a 
scientific winter-station had been established. However, 
a propeller-driven sledge has necessarily to move at 
considerable speed, and this requires an even surface; a 
thing seldom met with over large areas in the Arctic. 
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There have been experiments also with tractors har- 
nessed to the sledges. Such an attempt was made by 
Dr. LaugeKochin Northern Greenland in 1922, and was 
found rather successful. The tractors dragged Koch’s 
materials up the steep route from the base to the edge of 
the inland ice, but up on the ice itself and down by the 
fjords the dog-sledges still proved more serviceable. The 
tractor is too heavy, it gives out entirely in deep snow, 
and if the going is very rough many men are needed to 
handle it. Tractors have been of some service on the 
frozen rivers of Canada, where they are used as locomo- 
tives for provision sledges. 

It may be that the Americans have the right idea in 
trying to use a sort of small tank with caterpillar wheels. 
The great advantage of a tank is that it can move over 
very rough ground, and yet at a fair speed. It is possible 
that a modified version of this modern weapon of war 
will become in the future the chief means of transport, 
during the winter months, in the peaceful conquest of 
the Arctic. For actual exploration, however, it is likely 
that the dog-sledge wiU long remain in use, especially in 
areas which cannot be reached in the summer, or by air, 
and above all on long journeys when sufficient food and 
fuel cannot be carried and man must shoot for himself 
and for his dogs as he goes. 

In earher times it was natural to choose an in- 
habited district for one’s base, and to undertake sledge- 
journeys at seasons when there was snow. To winter in 
a ship far to the north, away from people, as we saw in 
the previous chapter, had certain disadvantages, and 
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most expeditions only used their ship as a base in sum- 
mer. But as early as the end of last century, when scien- 
tists came to be important members of an expedition, it 
was realised that a more complete exploration of the 
country could best be made by building special winter- 
stations, so that the members had a permanent and 
secure refuge in the middle of the area to be explored. 
Modem expeditions have learnt from this, and of late 
years winter-stations have been built farther and farther 
north. In 1937-8 men wintered near the North Pole! 

Winter-stations nowadays offer the most favourable 
conditions to the scientist and his helpers. In describing 
such a scientific base one could take an example from 
among the numbers which have been erected in the 
course of recent years along Arctic seaboards; but it 
seems natural to speak of the stations in East Greenland, 
where since 1931 a stream of Scandinavian and other 
scientists have carried on research aU the year round, six 
hundred miles north of the Arctic Circle, very nearly if 
not exactly as they would have carried it on at home. 

Two of the East Greenland Stations, Ella Island and 
Eskimonaes, are fitted out exactly alike, and built to 
house at least eight men. To facilitate their constmction 
in the short time there was at the explorers’ disposal, 
they were built in Copenhagen; that is to say, the main 
parts were assembled with the aid of bolts of wood and 
iron, the individual pieces were carefully fitted and 
marked with colours and numbers. They were then taken 
down again and transported to Greenland, where the 
building of them was more like a large-size child’s puzzle 
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than real joinery. As a result of the experience gained 
on former expeditions, each man had his own little room; 
and besides these there was a big common-room, a 
laboratory, a workshop and a wireless room. In the out- 
houses there was space for gear and tools and reserve 
provisions, skis, sledges and dogs; and in a special built- 
on shed was the electric-light plant. Naturally electric 
light is laid on all over the house. Not only is it the best 
light to work by, but it is also cheap, clean and handy, 
and not the least of its advantages is that it reduces the 
danger of fire, which for such an isolated station woiold 
be disastrous. The electric current is used also for the 
big wireless installation which is included in the outfit. 
In this way the men remain in continual communication 
with the outside world, and the fact that they can amuse 
themselves with American and European broadcast pro- 
grammes is not without importance. The food is as 
varied as modern canning can make it, and everything 
possible is done to obtain as comfortable working con- 
ditions for the scientists as possible. There are Green- 
landers attached to the station, to look after the big dog- 
teams, and to initiate the explorer into the mysteries of 
the art of handling the sledges. The stations are sup- 
posed to be visited every year and the men relieved, but 
provisions for at least two years are always stored, in 
case ice prevents the arrival of the relief-ships. 

Naturally the existence of such a winter-station is of 
enormous importance in the survey of any region. For 
one thing, the scientist and his equipment are brought 
right to the spot, and he no longer has to battle his way 
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forward on exhausting, time-wasting journeys. He is 
stationary, and is thus enabled to embark on experiments 
or keep biological phenomena under observation for an 
indefinite period. He is also able to start reviewing and 
classifying his collection, thus revealing at once any 
gaps in his material while there is yet time to fill them. 
But here is another advantage for the scientist in the 
winter-station, no less important for being indirect. He 
feels at home in the comfortable surroundings, he can 
devote all his energy to the solving of problems, and 
above all he has a sense of seciurity, knowing that this 
refuge is at hand, with its shelter from the storm, its 
copious stores of provisions, and its light in the winter 
darkness. 

Not least among the elements contributing to this 
security is wireless. Only a few years ago the Arctic 
explorer had to bid good-bye to the outer world for 
many months when he set off to spend the winter in the 
north. He heard nothing at all of what was going on, or 
how his family were, and those at home had no news of 
him. It was perfectly natural, and one would often be 
without news of the men wintering in the north for a very 
long time before feeling anxiety and sending an expedi- 
tion after them — which often came too late. Now we 
can sit comfortably at home, and by telephone ask the 
nearest wireless-station to enquire as to the whereabouts 
of the party; and in a few hours we have our answer. 
And not only safety and security are won in this way. 
The scientist can keep up with the latest developments in 
his own line, and can also make his report to those at 
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home, so that he may perhaps receive further indications 
of how to proceed, or have more assistants sent out to 
him if the results gained require it. For the leader of the 
party it is important to be able to report what has been 
used, eaten or worn out in the course of the past year, so 
that the necessary stores may be replenished by the next 
ship. 

But wireless is not important only for winter-stations 
in the Arctic. In the big modern summer expeditions it 
plays a tremendous part, for ships, motor-boats and 
aeroplanes. The use of radio in daily work has become 
so common a thing that a member of a modern expedi- 
tion can hardly imagine how earlier explorers managed 
without it. 

As the ship approaches the working-area, wireless 
waves are already running on ahead. The nearest win- 
ter-stations are communicated with, for information as 
to ice and weather conditions. The air-pilot is sent up, 
and from his transmitter we learn the appearance of the 
ice-labyrinth before us. Meteorological stations warn 
us in good time of wind or fog, so that we can take 
precautions. 

When the expedition has arrived at its destination, and 
the many working-parties have been set ashore along the 
coast, or have left the ship in their motor-boats, there is 
a great deal to do at the base headquarters. On modern 
expeditions, the smallest camp is provided with wireless 
equipment. This is not at aU large and its construction 
is founded on experience gained by amateurs, in their 
experiments with short waves. Transmitter and receiver 
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axe built together in a little box and the current is sup- 
plied by dry batteries or by the engine of the motor-boat. 
And so the ether above the Arctic lands is filled with 
wireless waves. The motor-boats report their positions 
several times daily, they give an account of their find- 
ings, their plans for the next few days, and their requests 
for the establishing of depots. 

The permanent camps report how the work is going, 
and what provisions they have, and they summon the 
ship when they have done aU they can in one place, 
and want to be moved elsewhere. From the air-base, 
the wireless-operators follow the machines as they set 
forth across the ice, or over the great mountains. 

This whole system contributes enormously towards the 
safety of any enterprise. The margin of accident is con- 
siderably reduced — or perhaps one should say rather 
that the possibility of warding off misfortune has been 
correspondingly increased. In adding to efficiency, wire- 
less has been invaluable. The individual scientist can 
be supported and helped at almost every point. The 
number of costly ‘wasted working-days’ is reduced to a 
minimum. In the old times, when a working-party was 
separated from the main expedition, the two groups pro- 
vided each other beforehand with a mass of complicated 
alternative arrangements, which usually involved numer- 
ous misunderstandings, and nearly always meant that 
people had to wait for each other without being able to 
get on with anything, or else that work had to be broken 
off before it was finished. The leader of the expedition, 
therefore, could not allow himself to divide up the main 
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body into any great number of parties. With wireless to 
help him, he can now remain at the centre, from which 
an almost unlimited number of parties may be sent out 
and yet remain in touch with him. 

From the survey made in these last few pages of the 
importance of wireless in modern exploration — a sub- 
ject to which we shall be inevitably compelled to return— 
we have glimpsed something of the organisation of the 
expeditions of to-day. 

A modem expedition is characterised first of all by its 
meticulous planning and preparation. Our knowledge of 
the Arctic lands in general, and of the conditions to be 
encormtered there, makes it possible to decide before- 
hand down to the last detail how the expedition shall 
be conducted. We are aware to a certain degree of the 
problems we shall be brought up against, and can make 
a plan of campaign for tackling them. We know whether 
the place which the individual scientist is to examine can 
be reached by ship, boat, horse, dog, or aeroplane; and 
we can, therefore, decide not only what branches of 
science should be represented there, but also where and 
how the research shall be carried out from day to day. 
We know the weak points in our plans. We know at what 
time and place conditions of ice or weather can inter- 
vene and hinder us, and we can provide ourselves with 
an alternative programme. 

Earlier expeditions have taught us in detail the exter- 
nal conditions under which we shall be working, and we 
can therefore exercise the utmost forethought in choosing 
equipment. We can provide the men with the appro- 

54 



THE MODERN EXPEDITION 


priate means of transport, and the proper scientific ap- 
paratus; we know what provisions are desirable, and in 
exactly what quantities. 

As we have seen, all such things increase efficiency, 
but they also make preparation an exacting task. The 
very fact that we can specialise makes it necessary for us 
to think out every detail in advance. The months im- 
mediately before the start of an expedition are nothing 
but a succession of hectic days for the leader and his 
assistants. Nothing must be forgotten if all the working 
parts are to fit smoothly together into one whole. 

When the expedition arrives at its destination, work 
is carried on along a wide front. On her way along the 
coast, the mother-ship sets ashore the many little work- 
ing-parties, and stores of provisions and fuel are left at 
places previously agreed upon. It may be that winter- 
stations are to be built, too, for scientists who want to 
remain in the region. Days in the short Arctic summer 
are precious, and so this work must be done promptly. 
The motor-boats are ready to be swrmg into the water. 
The equipment of the experts is packed in easily-handled 
cases, plainly marked. The provisions are already stored 
in rations, in boxes holding everything that the men can 
need in the course of any given number of days. Timber 
and furniture for the winter-stations are clearly marked, 
so that they can rapidly be set ashore and put up. The 
essential conditions for smooth running are, of course, 
that all preparations be made at home, and that every- 
thing be stowed in its proper place in the hold so that it 
can be brought out at the right moment. 
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Go-operation is the keystone of the modern expedi- 
tion. The numerous parties are scattered over a wide 
area, and are separated from one another by great 
mountains, glaciers and fjords. But invisible wireless- 
nerves connect them with the controlling brain. Thus 
they can take the fullest advantage of their time, and they 
can also help each other in their work. Experts doing the 
same research in different places can let each other know 
how far they have advanced. The geologist among the 
mountains can ask to have aerial photographs taken of 
the region he is in, and soon afterwards the machine 
is humming over his head. If problems arise which he 
cannot solve alone, help is at hand. 

The specialist is a self-contained unit in the modem 
expedition. We carry him up to the Arctic with all his 
equipment — his whole laboratory — and give him the 
same working conditions as at home. 

But perhaps one of the most essential features of the 
modem expedition is that it does not cease to exist after 
the scientists have returned home. The work goes on 
along the existing hnes. Results must be classified, the 
collections examined and maps made. And finally every- 
thing must be made public; until then the expedition is 
not over. And the leaders remain at the centre of things, 
maintaining the same contact between the scientists, who 
superintend the editing and publishing of articles and 
contributions by the members of the expedition. The 
examinations that have been made may produce a whole 
series of new problems, and perhaps another group is 
sent out to continue the work. In this way we get a 
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continuity in exploration, which adds still further to its 
efficiency. 

It is in Russia that organisation has been brought to 
its highest perfection. Here the exploration and exploita- 
tion of all that part of Siberia lying north of the Goth 
latitude have been put under a special Ministry or ad- 
ministrative department: Glavnoye Upravlenya Sever- 
novo Morskovo Puty, or Glasevmorput, as it is called in 
everyday speech. The chief of this is the celebrated 
Professor Otto Schmidt, and the staff numbers 40,000 
people. They are divided up into scientists and techni- 
cians, telegraphists and ice-breaker crews, agricultural 
students, doctors and miners. From this orgamsation ex- 
peditions are sent out to all parts of vast Arctic Siberia, 
and decisions are made as to the advantage to be taken 
of the different discoveries. The aviators of the adminis- 
tration not only maintain regular communication be- 
tween the new settlements that are springing up in the 
tundra, but they also take part in the exploration of the 
regions round the North Pole, they act as pilots for the 
ice-breakers and run an ambulance service among the 
native population of the coast. 

It is, of course, the vast area of Arctic Siberia which 
accounts for the enormous personnel attached to one 
administration, and in any case, speaking of Russia 
one must reckon with other figures than those one is 
accustomed to use in western Europe. But the fact should 
not be ignored that the commercial view taken of it may 
be harmful to accurate research, as such a pyramid of 
people easily tends towards bureaucracy. So we can 
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hardly compare Glasevmorput with modern exploration 
elsewhere, as it is chiefly concerned with the development 
of the Arctic. But if the economic-minded reader asks 
us of what use the modern expedition is to the com- 
munity, we shall be able to find many satisfactory 
examples among the Russian activities. 

It is perhaps here that we come upon the next stage 
in Arctic exploration, which lies outside the scope of this 
book, but can even now be guessed at. It is the stage at 
which the pioneer’s activity becomes a thing of the past, 
and at which the Arctic regions, and the life and work 
in progress there, is a natural, logical part of the com- 
munity, with its own administration, its own permanent 
officials: a self-supporting machine, parallel to all other 
community-machines to which we are accustomed. 

The modern expedition represents the transition to this 
stage. With its lengthy preparation, and the long period 
of work remaining after the journey itself is over, it is 
assuming the character of something permanent. The 
time will come when the actual expedition, while re- 
mziining the natural climax to a period of work, wfll be 
a thing apart, of no more and no less interest than the 
general life of the department of Arctic investigation at 
home. 
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MAP-MAKING 

In the autumn of 1907, when strong northerly gales 
gave warning of the approach of winter, and the light 
grew dimmer every day, three men fought their last 
hopeless battle for life in the extreme north-east of 
Greenland — the part that they themselves had been the 
first men to see. After exhausting journeys in the spring, 
and an enforced summer stay, with no sledging surface, 
they were now attempting with worn-out dogs and with- 
out provisions to go from the inner end of Denmark 
Fjord up over the inland ice, and down to 89° N., to 
Lambert Land, where they knew there was a depot. 
From here the journey could be continued along the 
coast home to Danmarkshavn. 

They met with appalling difficulties. In the growing 
darkness they dragged themselves over the ice through a 
labyrinth of deep, treacherous crevasses; and starving 
though they were, they showed a heroism unusual even 
in the history of Arctic exploration. But in this race with 
death which was being run to save the results of their 
labour, the map of this most remote district of Greenland, 
they were the losers. Only twelve nules from the dep6t, 
Mylius Erichsen and Hoeg-Hagen found graves in the 
ice. 

Only the Greenlander Jorgen Bronlund dragged him- 
self as far as the dep6t. He knew that he too would die, 
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and that he would never get further south; but he also 
knew that if the maps and journals could only be brought 
to the Lambert Land dep6t, they would be found sooner 
or later by the relief expeditions, and the records which 
had cost the three men their lives would be saved. In the 
last days of November he arrived. With a pair of sledge- 
runners he made himself a little shelter; here he lit a 
primus, and lay for five or six days. The precious maps 
he put into a box at his frozen feet. He bound these in 
bits of skins and made his wiU, then drew his anorak 
hood over his face. His last message was as follows; 

Perished Fjord 79 after attempt return over the in- 
land ice in November. I came here in waning moon, 
and cotild not get farther for frost-bitten feet and 
darkness. 

The bodies of the others are in the middle of fjord 
opposite the glacier (about two and a half leagues 
away). Hagen died November 15th and Mylius about 
ten days after. 

Jorgen Bronlund. 

And here it was that Colonel J. P. Koch, on his arrival 
three months later, found the maps which for years were 
the only ones of that region which we possessed. 

The history of exploration through the last hundred 
years gives a long series of such examples. Tales are told 
of men whose craving for discovery drove them to seek 
out new tracks of land, to chart the unknown islands 
and straits which had hitherto been indicated on the 
map by uncertain dotted lines, or which were known 
only by verbal information from whalers or travellers 
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who had seen distant, dark mountains on the horizon, 
beyond miles of pack-ice. The story of cartography is a 
dark, dramatic one, and tells of the crews of frozen-in 
sailing-ships who suffered death from hunger or scurvy, 
or lonely travellers with sledges who had to leave their 
dead comrades in the snow, while the number of their 
dogs dwindled day by day. Yet at the same time it is 
the story of heroic achievement with theodolites and 
measuring instruments in biting cold; of desperate en- 
durance in the struggling progress from headland to 
headland, in the piecemeal discovery of new fjords and 
new islands. Ancient, legendary lands, round which 
many tales had been spun, disappeared, but new, true 
countries came in sight and were mapped, with their 
glaciers and promontories, their rocks and islands. 

The instruments of the nineteenth-century carto- 
grapher were few and fairly primitive. The seaman had 
his sextant, with which he took observations of promi- 
nent points of the coast; later the sledge-traveller took 
his theodohte with him, and could determine the chief 
peaks and coast-line, and by means of strenuous climbing 
he could reach the heights and survey part of the 
country. The theodolite is still an essential instrument, 
being necessary for astronomical determinations of posi- 
tion on the earth’s surface. This measurement is funda- 
mental to cartography, and is also the basis of navigation 
during all journeys made in the ice-masses of the Polar 
Sea, or over the monotonous surface of the inland ice. 
But the theodolite is now regarded as a slow, clumsy 
instrument for topographical survey, and early carto- 
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graphy often resulted in inaccurate maps, or in maps of 
very small areas at a time. 

Maps of Arctic regions show how our knowledge of 
these lands has grown with every expedition, step by 
step, area by area. Often by the names on present-day 
maps one can read the history of exploration. Look, for 
example, at the map of the central part of the East Green- 
land coast, which to-day is among the best-known regions 
in the Arctic. At one of the most easterly promontories 
we meet with such an ancient name as Hold-with-Hope. 
This was the first point to be established; here, in 1607, 
the gallant Captain Hudson saw a new and unknown 
coast, and held fast with hope in his fantastic attempt to 
reach China via the North Pole. Otherwise this coast is 
marked with names like Bontekoe, Gael Hamkes, Borlase 
Warren, Broer Ruys: names that speak plainly of the old 
Dutch whalers who in the seventeenth century so boldly 
fought their way along the coast. These discoveries 
called for a closer investigation, and if we follow the map 
up into the fjords, we shall find among the names there 
a reminder of the more accurate charting of the shore 
within limited areas, undertaken by the scientific expedi- 
tions of different nations. To the north we find names 
like Hohe Nadel, Schwarze Wand, Zackenberg, Teufel- 
schloss, Germaniahafen; a German expedition has left 
plain traces here, to be succeeded farther south by the 
British Glavering expedition (1822), with such names as 
Cape James, Jordanhill, Yoxmg Inlet, Loch Fyne and 
many more. And still farther to the south we strike 
names that bring us nearer home — Masters Vik, Pol- 
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hems Dalj Segelsalskapsfjorden, Konung Oscar Fjord. 
It was the Swedish Professor Nathorst who explored this 
region, and his reason is given in the names of Andree 
Land, Franckel’s Peninsula and Strindberg’s Peninsula: 
it was the search for the Swedish balloonists of 1898 that 
was the purpose of the expedition. 

Nevertheless it is the map of just this part of Green- 
land which carries us into the present. The foreign 
names are those of fjords and lands, of great glaciers and 
prominent headlands. If on our modern maps we look 
behind the high coastal ranges, which often soar, vertical 
and xmscalable, from the sea, and follow westwards to 
the edge of the inland ice, we suddenly come upon quite 
a different set of names. Here we find Holger Danske’s 
Peak, Greisdalen, Krumme Langso and Ole Romers 
Land. These are regions remote from the navigable 
fjords, far from the places which the sledge-traveller 
could reach with the primitive means at his disposal. 
These are summits, lahes and lands which could not be 
seen even from the highest peaks on the fjords; and the 
names bear witness to the detailed Danish cartography 
which has been done in the most recent years, and 
which has been made possible only by the help of modem 
methods. We have arrived at the latest period in the 
history of Arctic map-making — the age of flying. 

As has already been mentioned, the aeroplane and air- 
ship came into use in Arctic regions in the decade after 
the World War. They brought about a revolution in the 
exploration of regions which had been inaccessible on 
accotmt of either high mountains or impassable ice- 
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fields. In the twenties it became possible to carry out a 
whole series of reconnoitring cruises up and down and 
across the most northern areas, and to ascertain just 
how little country actually remained to be discovered. 
Most of the cruises over the region of the North Pole 
itself revealed only ice, ice and yet more ice. Aircraft 
were not yet used in more accurate cartography; on the 
contrary, their high speed made the fixing of points very 
difficult. It was only through a parallel development of 
another sort of technique that aeroplanes and airships 
became of such great importance. Now for the first time 
the significance of photography began to be appreciated, 
and it was particularly with the perfecting of photo- 
grammetric methods that a revolution was brought about 
in the mapping of the Arctic. 

The chief object of this chapter is to give an account 
of modern photographic methods and their use in the 
Arctic, and we must begin with the principles of photo- 
grammetry. 

The human eye is constructed like a small camera. 
The lens is situated at the pupil, and the back of the eye, 
the retina, receives the picture like a photographic plate. 
As we know, it is only when we look at a thing with both 
eyes that we are able to determine its distance from us. 
The reason for this is that the two pictures formed in the 
two eyes are not exactly similar; because of the distance 
of the eyes from each other, one of them sees more of the 
side surfaces than the other. In our brains these two 
images melt into one and give us the impression of 
deptih. Experience has shown that we are able to per- 
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ceive difference in the distance of objects up to within 
fifty times the distance separating the two pupils. 
This is not much when we come out into the moun- 
tain landscapes of the Arctic; but here it is that the 
camera comes to our aid. This renders the distance 
between our two pupils much greater, simply by taking 
two pictures of the same thing — the same mountain 
district — with cameras set up in two places, at a con- 
siderable distance from each other. Supposing, for ex- 
ample, that we decide to take pictures of the same land- 
scape from two places separated by a distance of two 
kilometres, it will be possible for us to obtain a very 
pronotmced impression of changes in the relative dis- 
tances of objects lying within fifty times two kilometres: 
that is to say, within too kilometres (about 6o miles). 
For this it is essential to get the two pictures to fuse into 
one as do the two images on our retina. This we are 
enabled to do with the help of a complicated and ingeni- 
ously thought-out machine, .called a stereo-plotter. In 
this apparatus (see illustration facing page 66) there is a 
stereoscope, in which our two pictures (Bi and Ba in the 
diagram) are placed, and by a system of prisms and 
lenses they are brought into correspondence when we 
turn a certain series of screws. If we look into the 
apparatus (at A) the picture stands out in relief and we 
get an impression of distance and depth — we see valleys 
cut in between the ranges, and mountain-tops standing 
out one behind the other. Just by looking into this 
instrument we can see a convincing view of the mountain 
landscape we have photographed. 
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But the stereo-plotter can do much more for us than 
this. As its name indicates, it is itself a plotter, a map- 
maker. For in the lens-system of the stereoscope there 
is a mark, which is apparently floating in space and 
free, and by turning certain handles (a, b and c in the 
diagram, c is turned by the foot) we can set it wherever 
we like in the landscape before our eyes. The interesting 
thing about this is that by a series of incredibly delicate 
and accurate levers, this wandering mark is connected 
with the other half of the plotter, the drawing- table (T). 
Here lies our paper, and as we move the mark by the 
handles, a pencil at (D) moves correspondingly over the 
paper. We can now imderstand the great value of the 
plotter. Supposing, for instance, we see the picture of a 
fjord in front of us, we can, while looking into the 
apparatus, turn the handles and cause the mark to follow 
the coast-line of the fjord in the picture. And when we 
have traced the whole outline of it in this way, there on 
the table lies a map showing its form. We then move the 
mark to a mountain-top — and there is the pencil, its 
point indicating the corresponding position of the peak 
on the map. The movement of the mark takes place in 
three dimensions — forward and back and sideways on 
the horizontal plane, and up and down the mountains. 
It is now clear that if we fix one of the movements — the 
one up and down, for instance — at a certain height, so 
that we can only move the mark horizontally, we shall, 
by following the surface of the ground with the mark, 
obtain a contour-line just at the height where we fixed 
it. Without a more detailed explanation, it will perhaps 
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MAP-MAKING 


be evident now that with the stereo-plotter it is possible 
to draw a complete map of the region shown in the 
picture; a perfectly ordinary map, showing coast-lines 
and contours with their relative distances, rivers (one can 
let the sight follow the water-courses in the picture), 
mormtain peaks, and so on. It is necessary, however, to 
base the survey on a skeleton framework made in the 
usual way, by fixing the chief peaks on the spot, in what 
is known as a triangulation-net, with the help of the 
theodolite, and determining the position of the net in 
latitude and longitude. The more complicated methods 
of working this out I shall not touch on here, but it may 
be mentioned that in this field also wireless has made 
improvements possible, as we can now receive time- 
signals from European stations, and attain a higher 
degree of accuracy than was possible with the old 
chronometer. 

This use of the camera has meant a tremendous 
advance in map-making, when it is a case of mapping 
an inaccessible region in a comparatively short time, 
and without great expense. By simply setting up two 
cameras at two different places on the shores of a fjord, 
and photographing the opposite coast, we obtain a map 
of the area along it. But that is not enough for us. We 
want to learn about the country behind the coastal 
mountains, we want to determine the dividing-line 
between the inland ice and the ground which is free 
firom ice, we want to record larger areas on one pair of 
pictures than is possible down in the narrow fjord, or 
from the ship lying off-shore. 
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It is the aeroplane which carries our artificial eye up 
over the summits, makes it possible for us to peep behind 
the mountain walls, and carries us into the interior, to 
the edge of the inland ice. It is by co-operation between 



SKETCH OF THE PRINCIPLE OF AERIAL PHOTOGRAPHY FROM THE 
ORIGINAL BY L. BRUHN 


camera, aeroplane, and the stereo-plotter that modern 
map-making is done; and how different this compli- 
cated mechanism is from last century’s pencil sketches 
with frozen fingers, slowly working sextants or theodo- 
lites and clumsy dog-sledges 1 

68 



MAP-MAKING 


We must now hear a little about how the photography 
of the country is done. The pictures or pairs of pictures 
cannot be taken in a haphazard way; we must be sure 
of getting a record of every area, yet at the same time 
we must not waste film or fuel. The sketch on the op- 
posite page, which I have borrowed from the leader of 
the Danish East Greenland Cartographic Expeditions, 
will help us to understand the methods used. 

The camera is set slantways beneath the aeroplane in 
such a way that the greatest area possible is recorded in 
the picture. The aeroplane flies on, taking its pictures 
two by two with a suitable “pupil-distance” between 
them. But we have already seen that when features of 
the landscape lie more than a certain distance away 
from us, our judgment becomes unreliable; therefore 
another series of pictures is made farther inland, and the 
machine flies back parallel with its earlier course. If 
the land is too broad to be adequately covered in this 
way, we must take a third and perhaps a fourth set still 
farther in. It is this process which is represented in the 
picture. Above we see the country in relief, to the right 
the aviator is out over the sea, at a height of 13,000 feet, 
and the lines indicate how much we shall see on our 
pictures. Below we see a bird’s-eye view of the area, 
with the parallel courses laid at distances of from twenty 
to twenty-five nules. The black dots mark the points 
from which the photographs are taken, and we see that 
these pictures go in pairs, the distance between them 
representing the distance between the pupils. When all 
these pictures have been taken we can return home with 
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the certainty that the stereo-plotter will draw a detailed 
and accurate map for us. 

But none of this is as easy as it sounds. Let us go up 
to East Greenland and follow one of the Danish mapping- 
aeroplanes on a photographic tour. 

It is the summer of 1933. In the dead calm of the 
natural harbour at Ella Island, H87 lies moored at its 
buoy. H87 is the seaplane which the navy has put at our 
disposal; it is a Heinckel with a Jaguar-engine of 450 
horse-power, and a cruising speed of over 100 miles an 
hour. Up at the other base of the Three Year Expedition, 
Eskimonaes, there is another similar machine which is 
to be used in photographing the land in the north, while 
we cover that in the south. 

The aerial photographer’s first duty is to keep an 
eye on the weather. There must be clear air and no 
mist lying in the fjords. One is sometimes compelled 
to wait for days on end, and even though the weather 
may look favourable from down on the coast, it is 
quite possible that the machine may have to return 
as soon as it gets high enough for us to get a view 
of the country, and we see that after aU there is mist 
or fog. 

But this morning it looks fine. The aerial photo- 
grapher routs out his companions, who live in large 
tents beside the machine. They must wrap up well 
before they go up, for it is very cold at 13,000 feet. The 
flying-suits are of thick lambskin, and, once inside, the 
men look like big, clumsy polar-bears. We puU out to 
the seaplane in a dinghy, and get in. In front sits the 
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pilot. His is a responsible task, for not only must he 
steer and see to the engine as usual, but he must be 
careful to follow a dead straight course at the same alti- 
tude. Behind him sits the wireless operator, the guardian 
of our safety. While the plane is in the air, he re- 
mains in constant communication with the base, for 
the flying takes place over uninhabited and inaccessible 
regions, and if anything goes wrong the news must be 
transmitted at once, so that help may be brought as 
quickly as possible. 

Farthest aft sits the photographer. Where he works the 
plane has no floor. The camera is slung in heavy metal 
rings, so that by altering the position of the firame he can 
change the direction in which the photograph is to be 
taken. Naturally this is no ordinary camera; on the 
contrary, in its technical ingenuity it is a fairy-story in 
itself. Behind the compact, solid shell, which allows only 
the powerful lens, the handle and the leads to be seen, 
there are interrelated mechanisms. The photographs are 
taken on a strip of celluloid 20 metres (66 feet) long, and 
15 centimetres wide. After each picture taken a new 
surface of film is automatically exposed, the shutter is 
set, and everything is ready for the next photograph. 
AU this is done by electricity, and attached to the side of 
the plane is a little dynamo, propeller-driven, which 
supplies the current. On account of the cold, an electric 
warming-apparatus is fitted inside the camera, and there 
are still more things hidden in this magic box. There is 
an automatic counter, which shows the number of the 
film now being exposed; there is a clock with a big second 
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hand, and an altimeter, also a small plate giving the 
number of the route. These things are fitted on to a little 
instrument-board which is lit by an electric light, so that 
the whole thing is photographed at the same time as the 
view. In the aerial photograph facing page 72, the in- 
strument-board will be seen at the side, so that one may 
loiow at once on looking at the picture when and how 
and at what height it was taken. 

The most important task of the aerial photographer is 
therefore to take the picture — to press the electric con- 
tact at the right instant. 

The aeroplane has gained the proper height. Photo- 
grapher and pilot have agreed beforehand what course 
shall be followed to-day. These have numbers, and now 
the pilot’s voice is heard in the earphones of the photo- 
grapher: ‘Ready for photographing on course 406 west.’ 
The route-flying begins. With strained attention the 
pilot’s eyes watch the altimeter and compass, and the 
photographer has his stop-watch in his hand. After the 
first exposure is made he has hardly time to assure him- 
self that the mechanism is working properly before the 
second of the pair of pictures must be taken; for in 45 
seconds the plane is already two kilometres farther on 
her course. Then there is a pause for 135 seconds; 
six kilometres farther we shall have the next pair of 
pictures. Five seconds before each exposure a red lamp 
goes on in front of the pilot, so that he can turn the 
plane exactly to the given course. 

The whole thing looks very simple, but actually the 
aerial photographer is subjected to great strain. Gon- 
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This gives some idea of the impossibility of mapping these formations from the 
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stant attention is the main thing; and besides this, at cer- 
tain intervals, the film must be changed, and notes taken 
when moving from one course to another. And if the 
electric mechanism gets out of order, as is apt to happen 
in severe cold, the film must be shifted by hand by means 
of the emergency crank on the outside of the camera. 
Remember too that we are at a height of 13,000 feet, 
where every movement in the rare atmosphere demands 
greater effort than on the ground. The photographer 
must move about his small compartment in his clumsy 
clothing like an acrobat; he must reach the apparatus 
at the bottom of the aeroplane and take care not to 
wreck all the strings and leads — the wires of the 
camera and his own telephone — to say nothing of the 
parachute hzimess and the rudder-wires along the sides 
of the machine. 

The fliers cannot keep up this work for more than four 
hours at a time, they then have to return to the base. If 
the weather remains good, advantage must be taken of 
it, and another crew is ready to go up. But the photo- 
grapher gets out with the precioxis boxes containing the 
film he has exposed. To assure himself at once that he 
has been successful, he must develop the films imme- 
diately. At home in Europe this could easily be done 
with a large dark-room at one’s disposal. In the Arctic 
it is more difficult. In East Greenland we bmlt small 
dark-rooms, which had to be erected on land beside a 
lake with clear water, so that the films could be properly 
washed. And in this little room where, since tibe films 
are panchromatic and sensitive to red light, all the work 
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must be done entirely in the dark, the photographer 
manoeuvres his 6o feet of film amongst basins and 
chemicals, and has difficulty, too, in keeping the solutions 
at the temperature necessary for good developing. Only 
after a long spell of tiring work can he roll the film on to 
the big drying-drum, report the result of the day’s 
photography to the leader, and take his well-earned rest. 
On his survey map the leader can now trace the route 
with his red pencil — a sign that we are so much further 
on our way. 

I have gone in this detailed fashion into the methods 
used in East Greenland, because the work here was the 
first big, organised attempt at aerial cartography ever 
made in the Arctic. The method of oblique photography 
of landscape has been used also by the British and Nor- 
wegian expeditions working in the same region. 

But this method makes it essential that one should have 
plenty of time at one’s disposal, since several flights have 
to be made over the same bit of country. By flying along 
the side of a fjord, for instance, a picture can be obtained 
of only one side of it, and the camera must afterwards be 
turned the other way to photograph the land opposite. 
There are also many other ways of making maps. It 
might seem most natural to take the pictures vertically, 
so as to have a map ready-made; and this has been 
done at home, where detail is wanted. It is evident, 
though, that in the Arctic one would have to attain 
a great height in order to photograph enough at once 
to make the enterprise economically practicable. The 
best plan would be to have a whole set of cameras, 
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one pointing straight down and the others out to the 
sides. Particularly in cases where it is possible to fly only 
once over a region — for instance on the long trans- 
polar flights — would such an arrangement be almost 
indispensable. 

Modern invention here comes to our aid once more. 
Instead of a whole set of cameras, of which the pictures 
by an almost impossible process would have to be fitted 
together for mapping purposes, the German engineer 
C. Aschenbrenner had the simple, brilliant idea of build- 
ing them all in one. Then was constructed his nine- 
lensed camera, which taJkes at a single exposure one 
vertical photograph of the land immediately under it, 
and eight round the horizon. In the first of the two 
pictures facing page 76 we see nine separate photographs 
taken on one plate, and by putting these in a special 
apparatus they are united as seen in the second of the 
two pictures, giving a much larger area than would be 
possible with a single-lensed camera; and this picture 
can be used in conjunction with another taken a kilo- 
metre farther on in exactly the same way as that which 
we used in East Greenland. 

Aschenbrenner’s camera was used in the Arctic on the 
Graf Z^ppelirCs flight in 1931. Here, owing to the diffi- 
culties of landing and of renewing the fuel supply, it was 
possible to fly over the unfamiliar areas only once; and 
the camera helped to secure for us maps of the unknown 
parts of Novaya Zemlya and the Taimyr Peninsula, and 
above all of Severnaya Zemlya north of Gape Chelyuskin, 
which at that time was almost entirely unknown. 
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Aerial cartography of Arctic regions is now making 
rapid strides. In the eastern part of the North American 
archipelago, Canadian expeditions have traversed the 
country. In East Greenland the Danes have photo- 
graphed almost the whole of the coastal area between 
Prins Christian’s Sound and Danmarkshavn, a distance of 
about 1,100 miles, and maps are being issued which alto- 
gether will cover 100,000 square miles. The Norwegian 
expeditions have photographed large areas in the central 
part of East Greenland, and their maps will be a valuable 
check on the Danish ones. In the summer of 1936 the 
Norwegians began also a great mapping campaign in 
Spitzbergen, which was continued through the summer 
of 1938, so that the whole land is being mapped from the 
air. Parts of Taimyr and the North Siberian Islands were 
photographed by the Graf Zeppelin expedition, and the 
Russians themselves are continuing the work. We may 
expect to have within a few years completely up-to-date 
maps of all the land in the Arctic, for development is 
going forward rapidly, and in hardly any other field of 
polar exploration have modern methods played so pre- 
dominant a part as in cartography. The regions round 
the Pole itself, which explorers took hundreds of years to 
discover, and whose uncertain bounds cost endless 
struggles and many lives to determine, will in the course 
of only ten years be known in the greatest detail; and 
every river and glacier will be traceable on a map which 
in accuracy is equal to those of our own country. 

Nearly ten years ago, the Swedish Professor Helge 
Backlxmd and I went ashore at the inner end of a little- 
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known fjord on the east coast of Greenland. The ship 
sailed on, leaving us to explore the country and walk to 
the end of another fjord, where she was to take us off 
again. We had a hand-drawn sketch-map with us, 
whereon the outlines of the region were indicated by 
dotted lines, and beyond that nothing which could help 
us. We wandered through unknown valleys, seeking our 
way with the help of a compass, and encountered large 
rivers which could only be crossed with great difficulty. 
We had to leave aU our gear behind in order to get down 
to the other fjord, and when we reached it we found that 
its position was quite different from that shown on our 
primitive map. We met the ship again some weeks later 
wild with enthusiasm; our experiment, full of uncertainty 
and risk, had been a true adventure. 

The scientist of to-day is supplied by the leader of the 
expedition with a miraculous map of this same region. 
He can sit at home in his room and plan his route in 
detail, choose which mountain-passes he wiU take, and 
calculate accurately how long he will have to be away 
to get his work done, and the quantity of provisions he 
will need. It is almost like planning a week-end walk at 
home. 

It will be realised what this means to the efficiency of 
the scientist, and to the futiire exploration and exploita- 
tion of the country. 
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GEOLOGY 

As soon as we have secured the first maps of any region, 
the geological research can begin. We want to find out 
how the land came into existence, we want to learn what 
kinds of rock are to be found and how they are stratified, 
and we must know what there is in the way of fossilised 
remains of the creatures and plants of the past. We want 
to discover what forces have given the land its appear- 
ance, what has caused the strata to lie in just the way 
they do, and the varieties of rock so distributed, and what 
has brought about the formation of mountains, fjords and 
valleys. These investigations are of great scientific inter- 
est, and the explanation of local phenomena contributes 
to the understanding of the creation of the whole globe, 
and the evolution of the animals and plants living on it 
at the present time. 

This research is nowadays divided among a series of 
experts. The petrographer examines individual types of 
rock, and gives an account of how they are classified; 
with microscopic and chemical analyses he can see what 
volcanic and edaphic forces have influenced them, and 
given them the appearance and composition they now 
have. The stratigrapher and structural geologist study 
the actual strata and from them draw conclusions as to 
. their relative ages and the forces which have contributed 
to their stratification. Herein they are helped by the 
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palaeontologist, who ascertains by the help of the fossilised 
remains what creatures and plants were living as each 
deposit wais formed. Some of these remadns make it pos- 
sible to teU the age of the strata by comparing them 
with those of other countries. These are known as zone- 
fossils, and they are of special interest to the stratigrapher. 
But besides this the palaeontologist has another very im- 
portant task. In a more detailed study of individual fos- 
sils he examines the structure and appearance of the 
creatures of the past, and classifies them, giving them 
their right place in the table of evolution; and finally he 
is able to enlighten us as to the various lines of descent, 
and the relationships between the living beings that in- 
habit the earth to-day. 

Of the other special branches of geology we can men- 
tion geomorphology, which is concerned with the ques- 
tion of how the surface of the earth came by its present 
appearance. Glacial geologists are useful here, for they 
specialise in the study of ice and its influence in the past 
and in the present. For these last the Arctic regions are 
of course a superb working-ground. But for all geologists 
it is true to say that the Arctic is an ideal field, the chief 
reason being that these lands were very late in freeing 
themselves firom ice after the last great glacial period. 
Since then the weathering and crumbling has not been 
sufiicient to cover the deposits with rubble; and if such 
loose material does form, it has a good chance usually of 
being washed away, since the water which carries it off 
comes as a rule all at once and with great force at the 
spring thaw. Furthermore, certain of the Arctic areas 
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have undergone violent change at a late geological 
period (the Tertiary) during which new rock-masses have 
been formed, new sorts of rock have been thrown up out 
of the interior of the earth, and great cracks and chasms 
have appeared. This means that rocks of all periods are 
laid bare to the scientist in a unique way, and the vertical 
cliffs of the fjords appear like a cross-section in a geo- 
logical text-book, with their horizontal or folded strata 
in all colours of the rainbow. In the slanting sides of 
valleys the same strata appear in such a way as to be 
easily accessible to the scientist, and here the palaeon- 
tologist can work at his ease. 

It is therefore not to be wondered at, if geological re- 
search in the Arctic has brought rich rewards in aU its 
branches. Indeed, problems have been solved here, and 
discoveries made, which have greatly increased our gen- 
eral scientific knowledge, and have been helpful in the 
investigation of other regions. This last fact alone leads 
men in all parts of the world to count on the continuance 
of research in the Arctic. 

Our first rough knowledge of Arctic geological con- 
ditions ran parallel with the first exploration. It is true 
that professional geologists did not then take part, but 
we did get to know something of the composition of the 
rocks. Tlie explorers could teU of ‘folded beds’, of red 
sandstone, or dark basalt sills; they brought specimens 
home, or we received the first fossils, whose appearance 
had attracted the eye of the traveller, though often we 
were given no exact pcurticulars of where they were 
found. As early as 1576 Frobisher came upon some 
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pieces of golden stone in Labrador which he believed to 
be gold, and the interest of explorers has often been 
aroused since then by particularly colourful or brilliant 
minerals. 

We could not of course obtain any more thorough 
examination before a certain number of scientists had 
begun to take part in the expeditions, that is to say 
mainly at the end of the last century. Yet even for these, 
research could often only take place sporadically, accord- 
ing to the progress made by the cartographer. Either one 
could only examine a small area, separated from its sur- 
roundings and therefore difficult to understand, or else 
the scrutiny was superficial and incomplete; for in the 
difficvdt conditions of a sledge-journey, or indeed in the 
primitive circumstances as a whole, geological work 
often took on the nature of a reconnaissance. 

These earlier attempts, often made under great diffi- 
culties, have not been wasted labour. Not only did they 
form the basis for present-day work, and make a more 
detailed scheme possible, but the results of their dis- 
coveries, often surprising, have been a most valuable 
guide for those who came afterwards. 

Thanks to modem methods, the geologist works in very 
different conditions to-day. Take only the first survey 
of a virgin tract of coxmtry. The explorer in the time of 
our parents was confined to the contemporary modes of 
transport, such as have already been described; a rowing- 
boat along the coast in the summer, and in the winter a 
sledge either man-hauled or drawn by dogs, so that his 
time was taken up with everything but science. 
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Perhaps he covered as much as twenty-five or thirty 
miles in a day, and then only had time to gain a general 
impression of his surroimdings. The geologist of to-day 
gets into an aeroplane, which brings him as far in an 
hour as his predecessor managed in four strenuous days. 
And what is more important, the machine carries him so 
high above the mountains that the land lies beneath him 
like a map. The trained geologist, by looking at the 
shape and colour of the mountains, can make in his head 
a rough geological map of the district; he can determine 
at a glance where the edges of the strata will come most 
plainly through to the surface and where the dividing- 
lines between the different varieties of stone are most 
marked. In this way he knows exactly where it will be 
best to start the detailed examination. The aeroplane 
helps the geologist again when work in the coastal areas 
is finished, for he is usually familiar with the appearance 
of the diSerent types of rock, and has learnt their age, so 
that a flight over inaccessible regions will enable him to 
gain a detailed impression of the strata, and thus fill in 
those areas in his geological map which would otherwise 
have to be left blank. In a purely practical way, the 
aeroplane of course means as much to the geologist as to 
the other scientists, since it can set him down in places 
which would otherwise have lain beyond his reach, and 
it saves him a great deal of time by carrying him quickly 
from place to place. 

Nevertheless, when it comes to detailed investigation, 
the aeroplane is of no great practical use to the geologist. 
He likes to be in real contact with the rocks, to break off 

83 



MODERN ARCTIC EXPLORATION 

pieces with his hammer and take them home for closer 
scrutiny. And this of course is even truer of the palaeon- 
tologist, who must secure his specimens and subject them 
to minute inspection. The geologist therefore does better 
to avail himself of other means of transport. The aero- 
plane is useful for a preliminary survey, as indirectly it 
helps him to secure topographical maps, and — which is 
perhaps even more useful — provides him with aerial 
photographs of the areas he works in. This last deserves 
perhaps a rather fuller mention, as it is a remarkable 
example of the efficiency of the modern expedition. 
While the geologist sets to work, photographs of his sur- 
roundings are taken from an aeroplane. These are devel- 
oped at the air-base, and a copy is made of those pictures 
which are of special interest. No later than the following 
day, the aeroplane lands at the geologist’s camp and de- 
livers the pictures. Then, though he seems no more than 
an ant among these mountains, he knows his surround- 
ings in detail, and he can apply the correct geological 
colours to the pictures, or use them as ground-work for 
his delineation of the strata; and by their help he can 
trace the same strata on the other side of the mountains. 
The aeroplane has widened his confined horizon. 

But the geologist himself keeps to the ground. He has 
a rapid motor-boat at his disposal and modern camping 
equipment, and with his wireless transmitter he can sum- 
mon provisions or help. If he has to make an excursion 
inland, the ship sets ponies ashore to carry his gear and 
bring his collection of heavy rocks out to the coast. 

We cannot embark here on a description of the more 
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scientific methods employed by geologists in their exam- 
ination of the country, especially as these are not pecu- 
liar to Arctic regions. Even so it will be realised that the 
general organisation and technique of the present day 
has made the work of the field-geologist much easier. He 
owes to it also many labour-saving devices. He has fine 
aneroid barometers, which are models of modem instru- 
ments of precision, to give him his exact height above 
the sea. He has strong geological hammers of hard, 
Swedish steel, he has special instmments and prismatic 
compasses. His methods, however, are the same as those 
used in other parts of the world. As it may be of interest, 
though, to see how the practical prospector works in the 
Arctic, we shall consider the Swedish activity in East 
Greenland of recent years in the search for rare metals; 
and to get some idea of the significance of modem 
methods for the palecontologist, we shall see how the 
interesting fossils which are brought home from the 
Arctic are examined at the Riksmuseum in Stockholm. 

The Arctic work of the practical geologist, which con- 
sists of the examination of deposits of ore, is necessarily 
founded on scientific investigation and mapping. Veins 
of ore are confined to certain periods and certain kinds 
of rock. In the varied composition of Arctic lands, in 
which a series of strata from aU possible ages goes to form 
the rock-masses, the scientist must first have drawn out 
his geological map before he can indicate to the engineer 
the limited areas which will be worth while investigating 
in detail. The petrographer or stratigrapher must already 
have worked the area, and the palaeontologist by the 
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classification of zone-fossils, must have co-operated with 
them. All these purely scientific investigators will each 
have their value for the prospector, and they are indis- 
pensable in the later practical development of the rich 
resources of the earth. The area suitable for the pros- 
pector to start his work is further narrowed by other 
considerations — economic. The relative difficulty of 
access to the greater part of the Arctic, and the prices 
fetched at the moment by metal in the markets of the 
world, compared with the occurrence of ore in other 
more easily reached parts of the globe, would render 
mining unprofitable, even were the ore as plentiful as 
in places farther south. For this reason, it is the rarer, 
costlier metals, with the greatest weight-value, which we 
look for first in the Arctic. This means primarily the 
precious metals: gold, silver and platinum; and to these 
are added other rare elements which, in recent years 
particularly, have become so important in modern indus- 
try, either in themselves, or because their admixture with 
other metals gives these special properties. Of this class 
we may mention tungsten, molybdenum, titanium and 
vanadium. Many of these materials are often to be found 
in veins with the precious metals, especially as sulphides 
and other such chemical combinations. 

Through research in East Greenland up to the year 
1932, it had become possible to estimate the position of 
such veins. But a difficulty arose in the fact that the very 
minerals which go to make up these veins are most sub- 
ject to weathering, and are more easily broken down 
than the rock which contains them. Therefore in the 
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places accessible for examination, the ground is often 
covered with loose, broken-olF material, and we cannot 
simply knock a piece off and take it home for a closer 
inspection. On the other hand, from the appearance of 
this material, and with the help of the coloured salt 
deposits at the springs, left by water which had passed 
through deeper layers, the geologists could see that some- 
where or another within a limited area something of 
interest was to be found, though they were not in a posi- 
tion to locate the veins more accurately. 

Here the modern prospector and his apparatus came 
to their aid. The method introduced into East Greenland 
in 1932 was used elsewhere by Swedish geologists, and 
the instruments set ashore on the East Greenland coast 
were the property of the Swedish Prospecting Company 
[Svenska Malmletningsaktiebolag], whose engineers had 
used them last in Africa. They were now dragged up by 
Iceland ponies to the district then being examined, and 
unpacked in the Arctic wilderness. 

Even for the initiated, trained engineer, who is accus- 
tomed to handling these instruments, the modem method 
of prospecting for minerals is involved and difficult. I 
cannot therefore give an exhaustive description of the 
working of this newest branch of modem Arctic explor- 
ation, but I will try to give a glimpse of how these investi- 
gations are carried out, and how work progressed up in 
East Greenland in the summer of 1932. 

Electric ore-prospecting is based on the fact that differ- 
ent kinds of rock vary in their propensity for conducting 
electric and magnetic currents. One of the methods of 
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procedure is briefly as follows: along the surface of the 
ground is laid an insulated electric wire, connected at 
both ends with the earth. To this wire we attach a little 
A.C. generator, which sends a current along it. The 
current passes into the ground and returns to the other 
end of the wire. Round this circuit a field of electric 
force is set up, the strength and direction of which varies 
according to certain laws. The existence of metal or 
other conducting materials causes deviations in this field. 
The prospector’s task is now, with the help of apparatus 
which varies in individual cases, to reckon and record 
on an ordinary, detailed topographical map, the place 
of the field, and compare this with a theoretical chart. 
The experienced geologist can establish from these varia- 
tions not only the position of the bed of ore, but also its 
depth beneath the surface of the earth. 

For the uninitiated visitor, the scene of action was an 
incomprehensible muddle. In the middle stood the little 
petrol-engine connected with the dynamo, and its ex- 
plosions resounded day and night between the moun- 
tains. The area to be tested was marked out by countless 
little cairns. Long cables were unrolled all over the 
ground, and in the middle of all this wandered the pros- 
pector. He held in his hand a sort of frame aerial sus- 
pended gyroscopically, so that it could be turned in all 
directions. On his back he carried an electric apparatus 
that looked more like a wireless receiving-set than any- 
thing else. On his head were earphones. The principle 
of his prospecting was that he brought his aerial to cer- 
tain fixed points, and turned it rmtil he heard a particular 
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note in his earphones. Then he took a few readings and 
dictated some figures to his assistant; and what these 
figures meant hardly anyone but himself understood. 

But the result of many weeks of this work was a map 
covered with a mass of different lines, which in the end 
made it possible for him to give some account of the 
nature of what lay beneath the surface of the ground. 

When the mining-engineer has located the bed of ore, 
the next task is to find the ore to get it analysed, and 
discover whether it really contains valuable minerals, and 
if so in how great a quantity. Getting at the ore in the 
first place is not easy in these regions. There is no great 
body of workers at hand, and to move even a few cubic 
yards of earth here, where the ground is either frozen 
immediately under the surface, or so mixed with water 
that it keeps falling in, is a matter of great difiiculty. 
Props for shoring-up must be brought from the south. 
If the ore lies at any distance from the coast, the problem 
of transport is a considerable one. So it is no small under- 
taking to start such research as a branch of an ordinary 
expedition. Nevertheless this question too, which is so 
essential to our knowledge of the resources of the Arctic 
lands, comes under the heading of Arctic exploration, 
and we must describe something of such an investigation, 
choosing once more an example from the Scandinavian 
expedition to East Greenland. 

The prospecting engineers had found a place which 
they decided to examine more closely, and in the sum- 
mer of 1933 the ‘Gustav Holm’ set the mining party 
ashore. It was the biggest of all the parties in the expedi- 
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tion and was composed of technicians, scientists, miners 
and excavators. Enormous masses of material were 
brought ashore. Half a score of Iceland ponies carried 
it inland, going regularly between the coast and the 
mining -ramp the whole summer, first with camping 
equipment, stores and the most important instruments, 
then with pit-props and cases of dynamite, tools and 
more provisions. 

Inland a little town of tents sprang up. The miners 
dug a shaft, and soon rock was struck. But it was not 
enough to examine the types of rock here, for the outside 
of an ore-body can be very different from the lower 
levels. The digging had to proceed by means of drills 
and dynamite. At regular intervals the hollow boom of 
blasting echoed and re-echoed. The men were experi- 
enced and understood their job, being from the Gran- 
gesberg and Falu mines in Sweden. 

The mining-engineer received from time to time 
samples of the ore from the pit, and these were immedi- 
ately examined, for attached to the camp was an up-to- 
date laboratory where analyses could be made. Here 
under a powerful stamp the rock was pulverised. To test 
for gold it was necessary to melt the crushed rock. In 
the middle of the laboratory a smelting-fumace had been 
erected, and to heat it the chemist made use of a petrol ’ 
blow-lamp of a generous size. The flame was introduced 
through an opening at the base of the oven, and twisted 
upwards in a hissing spiral enveloping the crucible. 
Within the furnace the temperature rose to over 1200° 
centigrade so that all but the chemist, who was used to 
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the work, and wore only a pair of shorts, hastily dis- 
appeared from the little laboratory. 

FuU advantage must be taken of the short Arctic sum- 
mer. Work goes on day and night in the little mine; from 
the forge is heard the blows of hammer on anvil, and 
in the laboratory the blow-lamp hisses unceasingly. A 
few short weeks and all is over. Camp is struck and the 
men make their way to the coast to board the ship. Soon 
afterwards the snow has hidden the last signs of our 
activity, and the land appears once more as it was before 
man began his hxmt for wealth in this remote region. 

It is a very different hunt which is pursued by the 
palaeontologist. His big game is that of a vanished world. 
This vanished world, these lands of an earlier age, had 
an appearance very different from the Arctic coasts of 
to-day. The high mountains of sandstone and schist 
which now rise more than 3,500 feet above the surface 
of the sea, were formed in the ocean depths. From mas- 
sifs which have now almost entirely disappeared, mighty 
rivers carried down the loose material to the sea. The 
finest was taken farthest, and turned into clayey schist; 
nearer the coast the sand sank to the bottom, and close 
in-shore the coarse sand in which the beat of the waves 
set those marks still visible to-day, hardened into sand- 
stone. In the larger lakes, too, between the mountains 
which heaved themselves up under continued volcanic 
pressure, and were constantly worn away by the action 
of wind and water, sand and clay were deposited, 
amongst lava and ash which bear witness to volcanic 
activity. 
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The largest of these deposits were formed at a remote 
period, the Devonian, which of recent years has been 
thoroughly investigated by Swedish palaeontologists. The 
Swedish Professor Save Soderbergh gives us a picture 
of the land and the life upon it in former times, when the 
climate was entirely different from that now prevailing 
in the Arctic. 

In the rivers and lakes there lived creatures, primi- 
tive in form, yet distinctive, consisting mostly of differ- 
ent fish-like species, but including also primitive quad- 
rupeds. Different types of armotired sharks, all with 
the head and the fore part of the body covered with 
the characteristic plates of bone, and with the pectoral 
fins greatly reduced and altered in shape, kept mostly 
to the mouths of the rivers, and lived on algae and 
small invertebrates. Crossopterygae, big fish of prey 
having many savage teeth, seem to have been good 
swimmers, and were apparently the armotired sharks’ 
worst enemies. On the shores lived primitive fom- 
legged creatures, the stegocephalas, with heavy, entirely 
armoured heads and presumably very clumsy bodies 
and weak limbs. A few dipnoids and kindred long- 
nosed species swam about in the deeper water. 

All this world of creatures lived in constant danger, 
threatened by volcanic disaster and landslides from the 
surrounding mountains which caused damming or 
silting up of the rivers, lakes and stretches of coast on 
which their lives depended. Added to this were the 
movements of the earth’s crust which together with the 
crumbling of the rocks and the accompanying deposits 
of mud and sand, in time altered the course of the 
rivers and dried out the lakes. In this way large num- 
bers of fish met with sudden death. It sometimes hap- 
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pened that a certain stretch of a watercourse ran dry 
or was silted up, so that the fish died, and rotted where 
they lay at great heights in the mountains. Later 
perhaps this area would be flooded by a river which 
deposited silt and sand on the skeletons of the dead 
creatures, which were thus preserved, with the bony 
plates in a natural position. 

Since these catastrophes several million years have 
passed. Sand and mud have hardened, compressed by 
the movements of the earth’s crust and by more recent 
deposits. The old deposits left by rivers and lakes have 
by movement and erosion cut new valleys through the 
great strata of sandstone and marl. In the sides of 
these valleys and at the bottom of the fjords we can 
study a cross-section of a whole series of successive 
deposits from the Devonian period, in which each 
stratxim or series of strata in the rock bears witness to 
the long extinct animal-world which we have here 
briefly described.^ 

These fossilised remains, then, form the big game of 
the palaeontologist. Throughout the summer he ransacks 
the strata, and rucksack after rucksack of heavy stones 
containing fossils is dragged into camp, labelled, and 
packed in boxes. Strings of pack-ponies carry the heavy 
load from the camp through the mountains to the coast, 
where it is taken on board. 

Most of the fossils of the Devonian period collected in 
the Arctic end up in the Stockholm Riksmuseum, where 
the real examination takes place. On the spot itself there 
is neither time nor opportunity for this, as every hour 

^ From Professor Soderbergh’s contribution to Med Treaareks- 
peditionen til Christian X’s Land, Gyldendal, 1937. 
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of the short Arctic summer must be used for collecting 
the specimens which are often so embedded in the hard 
sandstone that only a corner sticks out to tell the col- 
lector that this block contains something of interest. The 
first difficult work in the laboratory is therefore that of 
detaching the specimen. Formerly a little hammer and 
chisel were used for this, but to obtain quicker and more 
accurate results Professor Stensjo has replaced these 
hand-tools by small, fine chisels which are set in rapid 
motion by an electric machine — the same as that used 
by dentists for their drills. At first it was hard to procure 
the sharp-pointed chisels, which had to be of very hard 
metal, until someone had the idea of using old gramo- 
phone needles. To obtain a large enough quantity of 
these needles, which quickly wore down, the research- 
workers became regular customers of the Broadcasting 
Company, and as soon as a needle has played the latest 
Broadway Melody for the Swedish people, it is sent out 
to the Riksmuseum, where it extracts 1,300-million-year- 
old fossils for the scientists. 

The preparation of these specimens nevertheless takes 
up a great deal of time. It must be done with the greatest 
care; grain after grain of sand is chiselled out of the hard 
stone, and for greater accuracy the worker looks at the 
object he is engaged upon through a binocular micro- 
scope. When at last the head-shell of the fish, or what- 
ever it may be, lies clear and plain on the surface of the 
stone, it is passed on to the specialist who sets about the 
scientific investigation. To facilitate survey and com- 
parison it is photographed at the same time. The camera 
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used here is no ordinary one; it takes up a whole room. 
The stone is immersed in a liquid having special proper- 
ties of refraction, which cause the structure of the fossil 
to appear very plainly. Big projectors throw a powerful 
light on it, and over the great basin in which the speci- 
men is immersed, is suspended a huge camera, which is 
operated from the top of a ladder. The photographs are 
used in further study, and with their help the recon- 
struction of the head-shell, or of the whole animal, is 
possible. 

The great interest of these Devonian fossils lies not only 
in the nature of individual species of animal, but also in 
their kinship with 'one another and with creatures of 
earlier and later geological periods. The study of evolu- 
tion teaches us that all living beings are related to one 
another, -and that there has been development from lower 
to higher forms. A more exact knowledge of this suc- 
cessive progress can be obtained through a branch of 
science known as comparative anatomy. Students of this 
subject examine individual organs or bones in various 
creatures, and, by comparing them, form an idea of near 
or distant relationship. The evolution of the visceral 
skeleton of fish is of common knowledge, and a vestige of 
it is foxmd all the way up the scale to man, though in him 
it is no more than a pitiful little bony structure at the root 
of the tongue. Yet we find in the human foetus clear 
indications that we are related to creatures which breathe 
through gills. From this it should not be concluded that 
we are descended from fishes, or from apes. The relation- 
ship is better regarded zis a genealogical tree, of which 
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fish, toads, insects, etc., are different branches of the 
original stem. What we see of this tree to-day is only its 
outermost branches, its twigs and leaves; but hidden by 
this close foliage, twigs run into branches and branches 
into greater branches, until we reach the primeval com- 
mon stem of all. 

But it is towards the understanding of just these 
branches, which indicate the relationship between crea- 
tures now extant, that the Devonian fossils can help us. 
For some of these ‘fish’, well-preserved through millions 
of years in the hard stone, were the basic types from 
which numberless branches of the vertebrates have 
developed. One thing in particular is intensely interest- 
ing, and relates to the question how and when creatures 
first came on land. The earliest beings were entirely con- 
fined to the sea: limbless things whose only evidence of a 
vertebrate nature was a single cord along the back. The 
evolving of limbs with which to move about on shore, and 
of quite different breathing apparatus, was hitherto one 
of the most obscure points in the history of vertebrates. 
It was on account of this that the discoveries in East 
Greenland awoke such general interest, and the tale of 
the ‘four-legged-fish’ was told in the newspapers of the 
world. 

The ‘four-legged-fish’ is a bad name for an extinct, 
particularly primitive group of creatures called stego- 
cephalac of which individual remains had been found in 
deposits dating from the coal age. Now in Greenland 
they were found in the far older Devonian period, so that 
we had even more primitive forms, which would be a 
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greater help in throwing a bridge between fish and 
quadrupeds. The results of the investigations at Pro- 
fessor Stensjo’s institute — investigations which are inci- 
dentally still in progress — were that although many 
points remained obscure, a more thorough understand- 
ing was reached of the relationships between many 
groups of primitive vertebrates from earlier ages. And 
hereby light was thrown also on our own dim past. 

The Devonian fossils represent some of the oldest 
known vertebrate remains. When we come to more 
recent geological periods, we find more highly-specialised 
varieties. A great collection of fish-fossils from the 
Triassic age, for instance, has been brought back from 
the Arctic, chiefly Greenland and Spitzbergen. These 
specimens at first glance greatly resemble the common 
herring or plaice. They are often found in finer material 
than the hard, coarse Devonian sandstone, and they are 
often extraordinarily beautiful and well-preserved. They 
can therefore be studied in far greater detail than the 
Devonian fossils. In this study at Professor Stengo’s 
institute a most interesting method is employed, called 
after its inventor the SoUa Grinding Method. In this the 
bones are not detached by means of dentists’ machines. 
Instead, a stone is chosen in which whole bones — a skull, 
for instance — is embedded, and it is now worn away 
against a fine slipstone, so that a polished surface is ob- 
tained. At the moment the stone has been rubbed down 
enough to show the first hint of the skull, the polishing 
stops and the stone is photographed by a microphoto- 
graphic camera. Once more a fraction of the whole 
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surface is ground away — perhaps a millimetre — and 
another picture taken. And so the process goes on, layer 
after layer, farther and farther into the skull, until a 
whole series of cross-sectional photographs of the skull is 
obtained, in which not only the outline of the bones can 
be studied, but also all the internal cavities, and passages 
which once held nerves, veins, etc. 

The next step in the examination is to make thin wax 
plates from the microphotographs. On each of these 
plates the bones are marked in one colour, and the nerve 
and vein-passages in others. And when all these wax 
plates are put together in their right order, we have a 
reconstruction of the skull, in which red veins and blue 
nerves twist in and out. We have an accurate reproduc- 
tion of all the soft parts that rotted away millions of years 
ago, and were replaced by the fine mud which afterwards 
hardened into stone. 

The method of comparative anatomy can thus be used 
not only in the case of hard, petrified pieces of bone, but 
also for the soft, internal organs, and we can get an exact 
knowledge of the whole structure of these prehistoric 
creatures, the shape and size of their brains, and their 
nervous and venous systems. 

The conclusions arrived at, with the help of Arctic dis- 
coveries, on the subject of the inter-relationship of the 
vertebrates are too complex to be mentioned here, but 
Professor Soderbergh, in a chapter of the above-men- 
tioned book, recently gave a clear survey of these ques- 
tions, accompanied by a presentation of the genealogical 
tree of the vertebrates, which, according to the most 
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recent discoveries, may be supposed to conform fairly 
nearly to the truth. Professor Soderbergh gives a more 
detailed account also of the palaeontological work and 
methods, and he concludes his description of the SoUa 
Grinding Method thus: 

We find here evidence of the importance of modem 
technique in scientific research. The residts in the 
realm of paleontology, of which we have already taken 
a brief survey, and which fundamentally alter our 
conception of the vertebrate group, have been secured 
thanks to the vision of the leaders of an expedition. 
They realised the importance of employing experts in 
a most exacting task, and have stuck at nothing in 
providing them with the best possible working-condi- 
tions in the laboratory, where all available modern 
equipment and materials were to hand. 
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Towards the end of the year, when the winter dark- 
ness falls over Greenland, the great majority of the birds, 
which throughout the summer have filled fjords and 
coast with teeming life, begin to gather in great flocks 
and make their way south to lighter, warmer places. 

Among the few which do not abandon the Arctic home 
where they have been bora and bred, is the gallinaceous 
bird, the Ptarmigan. It puts on its white winter plumage, 
and prepares to take up the struggle. 

During the summer it has led a pleasant life among the 
fjords. Surrounded by flowers and berries of all sorts, it 
has been able to be particular in its diet, and the whole 
summer it has eaten only one kind of food, the bulbils of 
the Alpine Bindweed [Polygonum mviparum). This plant 
grows best on the slopes of the fjords, which are damp 
because the snow stays here longest. But it is in just these 
places that the snow lies first and deepest, swept in 
by the early autumn gales. And one day the Ptarmigan 
sees the sides of the fjords covered with a thicker layer 
than it can manage. Instinct, or whatever one may call 
understanding in animals, tells it what it must do. It 
finds its way out to the coast and the big flat plains which 
fringe the Arctic Ocean. 

Here the northerly winter gales sweep down the 
coast, and blow the plains fi-ee of snow. Only a few 

lOI 



MODERN ARCTIC EXPLORATION 

plants can survive without the protection of snow during 
the worst time of the year. These plants, Purple 
Saxifrage {Saxifraga oppositifolia) and white Dryas {DTyas 
octopetala), and above all the Arctic willow {Salix), are 
the Ptarmigan’s only food. On the most constantly 
windswept flats, only the Purple Saxifrage can survive, 
and on the days of the worst and heaviest falls of snow 
this is what the Ptarmigan feeds on. 

In the meantime the light has grown fainter and 
fainter. The cold is biting, and there are fewer and fewer 
hours during which the bird can see the plants. In the 
central part of East Greenland the feeble noon light of 
midwinter lasts only two hours, so that the hardy little 
bird has to hurry. At that time of year, when the light is 
at its strongest, one can walk right amongst a flock of 
them, and they will not fly up — only move to one side, 
snapping a couple of beakfuls on the way. And if they 
are to find enough food in those two hours they must not 
be too particular. They can no longer do as they did 
earlier in the winter, and choose the topmost buds of the 
willow. They must gulp down their food, and, not satis- 
fied with the buds, they grab a whole branch. The 
sharp, scissor-beak cuts and cuts at tremendous speed, 
and the bird swallows about eighty good-sized mouth- 
fuls a minute. 

This winter food has a high fat-content, which is of 
course very acceptable, as the Ptarmigan, like other 
beings, needs fat in cold weather, when inner combus- 
tion is considerable, and when a layer of fat under the 
skin is needed as a protection against the cold. But in the 
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spring the Ptarmigan begins to suffer from lack of albu- 
men and it must have plenty of protein, particularly as it 
wiU soon be laying eggs. It begins therefore to seek for 
the stem-tubers of the Polygonum, or the fertile spikes of 
the rare Horsetail [Equisetum sp.) which are rich in 
albumen. Soon afterwards the snow melts, and once 
more it can make its way in to the bulbils of Polygonum in 
the Qords, and here the eggs are laid. 

We have here a little biological sketch of one of the 
varieties of Arctic birds. We see how things fit in, and 
how the Ptarmigan has learnt to adapt itself to its cir- 
cumstances. How do we know these facts? Such know- 
ledge seems very simple and straightforward, but think 
of the study it represents. One must know the country 
and the climate, and understand thoroughly the condi- 
tions of vegetation with regard to snow and prevailing 
winds. One must have studied the habits of the Ptarmi- 
gan at the different times of the year, and examined the 
contents of its stomach, or rather crop, at all hours of the 
day. So that behind this little biological sketch of the 
Ptarmigan lie long years of study and investigation 
which have been summed up in an admirable thesis by 
the Danish biologist Paul Gelting. He has measured 
accurately the depth of the snow and its duration in 
different places, he has studied the proportionate group- 
ing of the plants, he has carefully counted particles of 
food in the bird’s crop and has measured and weighed 
each fragment. He has made graphs of all these things, 
and chemically analysed portions of plants to find their 
food value. Only after this circumstantial investigation 
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can he draw the conclusions which give us an insight into 
the living conditions of the Ptarmigan. 

Modern exploration alone could have made such 
investigation possible. Only the big winter stations with 
their laboratories and electric light, and the good, secure 
working-conditions for the trained expert, have made it 
possible for us to enter so thoroughly into Arctic life. 
Knowledge of the biology of animals and plants has made 
a rapid advance in recent times. Only a few years ago 
the Arctic traveller was confronted with many riddles 
which are now being solved one by one. The winter 
stations in the wilderness make it possible for the scien- 
tist to imdertake minute analyses all the year round. 
Modem means of transport carry him far and wide, and 
modem cameras and cinematographs with telephoto 
lenses follow the wild creatures into their natural sim- 
roundings. Our knowledge of their manner of living and 
their adaptation to extreme circumstances has advanced. 
But I do not propose to deal here with the conclusions 
arrived at by the modem zoologist. My task is primarily 
to explain the methods employed in Arctic biology. 

Thanks to the efficiency of the modem expedition the 
Arctic biologist can now use purely scientific methods 
even in regions which before were regarded as almost 
inaccessible, and where one could remain for only a short 
time in primitive conditions. The biologist can study 
his problems seriously and thoroughly; he can count, 
measure and weigh, and, while enjoying personal safety, 
he can collect a large amount of experimental material. 

The botanist literally counts the plants. In the sum- 
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mer a motor-boat or an aeroplane brings him quicldy to 
the place he has chosen for his investigation, and 'thanks 
to these methods of travel he has time to visit the 
widely differing places. According to the newest methods 
of phytogeography, he makes statistical investigations of 
plant families, and obtains an accurate knowledge of 
their respective proportions as compared with other 
regions. 

The botanist measures each species. He measures the 
depth of the snow day by day all the year round. With 
his modem instruments he can determine the conditions 
rmder which the plants below are living. One of his 
instmments is the thermograph, an amazingly ingenious 
invention, of which the part sensitive to temperature, 
the thermo-element, is inserted among the leaves of the 
plants. From this there are leads up into a little air- 
tight box where, by means of clockwork, the temper- 
ature is automatically registered on a long strip of paper 
wound round a drum. All the botanist has to do is to 
change the paper once a week, and wind up the clock. 
Yet in this way he collects interesting material in the 
course of the year. The temperature is of course not the 
same down on the surface of fhe ground among the leaves 
of the plants as it is at the height at which we humans 
move about, and at which the meteorologists record the 
temperature. The plants shelter each other, and the 
sunshine on the dark surfaces, and the influence of the 
soil, all these factors affect the temperature in which 
the plants live, and is of the greatest importance in 
understanding their conditions. 
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Another of the botanist’s instruments is the Kght- 
meter, which we know in photography. This shows him 
the difference between the brightness of the light on 
northern and southern slopes, and with this he measures 
the variation in the strength of it throughout the twenty- 
four hours, in all seasons. Light is of supreme importance 
to the thriving of plants, and in Arctic regions the condi- 
tions are peculiar. There is the midnight sun, which 
enables plants to benefit by the light twenty-four hours 
of every day in summer, and they have a continuous 
period of growth, in contrast to the plants in lower lati- 
tudes, which have an enforced period of rest every night. 
To make up for this they have a long period of cold and 
darkness, during which all life is suspended. Also, since 
the sun hangs low in the sky all through the summer, the 
aspect, that is to say the slope of the ground in relation 
to the sun, is of great importance. These questions can 
only be answered by means of accurate measurements 
with modem instmments. 

The modern Arctic botanist has other instmments at 
his disposal, but they are too complicated for us to do 
more than mention them. He has an instrument for 
measuring the amount of acidity in the soil, which tells 
him exactly how much lime or how much humic acid 
there is on the surface of the ground: facts which are of 
great importance to plants, and are often the cause of 
the varied appearance of the vegetation. He has appar- 
atm for analysing the amount of nou rishmen t taken in 
by the plant, and for many other things. 

A well-known instrument, old in tiie service of re- 

106 




top left: THE YELLOW ARCTIC POPPY 

bottom left: the common harebell, ^^’EIGHED DOWN BY 
TINY DEWDROPS. THE PHOTOGRAPH WAS TAKEN 
ABOUT 560 MILES NORTH OF THE ARCTIC CIRCLE 
tn^ rifrbf' THF FPTNGFD S '' 





BIOLOGY 


search, is the balance, but only recently have expedition 
methods made it possible to take really accurate measure- 
ments in the Arctic. In his laboratory at the winter- 
station, the biologist now has his balance set up in a glass 
case, and with its help the growth of plants is measured, 
and the soil they grow in is also measured, to get an idea 
of its dampness. This last factor is a decisive one, because 
humidity in the Arctic regions is subject to quite different 
variations from those in home latitudes. In winter the 
whole of the surface of the soil is frozen hard. In the 
spring the top layer melts at the same time as the snow, 
thus causing floods which cannot sink away through the 
earth as in our country, because the ground is nearly 
always frozen to a certain depth. The surface becomes 
therefore a swampy or loamy morass, and if it is on a 
slope, the whole mass of mud and clay may begin to slide 
slowly downwards. But when the thaw is over, it happens 
constantly, in these regions which often have a conti- 
nental summer climate without much rain, that the sur- 
face in exposed places dries out entirely, and gets as hard 
as stone. It is clear that these peculiar conditions of 
irrigation have an enormous effect on the growth of 
vegetation, and that plants must adapt themselves to it 
in one way or another. 

It would take us too long to examine more closely the 
different modem methods of which biologists avail them- 
selves in the Arctic. But just to give an example of how 
many-sided and exact iheir investigations are at the 
present time, and what interesting results can be arrived 
at, we can look for a moment at a single aspect of bio- 
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logical research. It will show how an apparently quite 
specialised study may come to throw light on problems 
of a more comprehensive and general character. 

It has been found that the surface of the ground in the 
Arctic regions — as elsewhere — harbours considerable 
microscopic animal life. In the earth itself, but particu- 
larly in mosses and lichens and amongst rotting vegeta- 
tion, dead leaves, etc., there are millions of minute crea- 
tures, belonging to the lowest groups of articulata: 
Spring-tails (Collembola), Mites, and others. But how to 
isolate these and study them was a question which re- 
mained unanswered until the Italian zoologist Berlese 
had an ingenious idea. He gathered the damp remains 
of moss and plants and put them into an ordinary funnel. 
This funnel was fixed to a stand in a warm room, and 
under it he set a little jar of alcohol. As the bits of vegeta- 
tion at the top, in the mouth of the funnel, dried off 
under the influence of the warm air of the room, the tiny 
creatures, dishking this, crept lower into the damper 
layer underneath. In time, they all collected at the 
bottom of the funnel, and at last slipped through the 
tube into the jar of spirit. In this way the zoologist 
separated all his little creatures from their surro unding s 
without the slightest trouble. And on peeping through 
the microscope at the contents of the jar, he was rewarded 
by a remarkable sight. Hundreds of tiny animals of all 
imaginable shapes, with jointed limbs and strange biting 
or sucking organs, were gathered together in the drop of 
spirit under the microscope. 

Arctic zoologists were among the first to adopt Ber- 
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lese’s idea, and the ‘Berlese Funnel’ as the apparatus is 
now called, has been used in many parts of the Arctic. 
It has given amazing results. The Arctic soil, covered 
for many months by snow which in the winter has a 
temperature of many degrees below freezing point, har- 
bours vast quantities of these minute beings. The des- 
cription of the different kinds would fill many volumes. 
Many of these creatures are the same as are to be found 
farther south; many again have hitherto been known to 
exist only in the Arctic regions. Experiments have been 
made which show that they can keep alive for months at 
a time even when frozen in a lump of ice; and it is 
believed that their eggs so embedded will keep for years. 
Then one day, when the ice melts, they hatch out and 
begin their modest life in the darkness among the 
withered leaves. 

Of what interest are these little creatures? There is 
naturally always scientific interest in the study of yet 
another of the many aspects of life, and therefore the 
systematic zoologist describes the different varieties, 
draws and photographs them, and classifies them. But 
there is more to it than this. They have their place in 
the great Arctic scheme; they live on rotting vegetation, 
they help to break it down and transform it into nourish- 
ment for new growth. They themselves serve as food for 
other organisms; therefore they must be studied as a link 
in the chain. Their number in a given square surface 
measurement is also studied, in differing vegetation; on 
Arctic moorland, in mountain country or the salt 
marshes by the shore. 
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Even more far-reaching conclusions may be drawn by 
the discovery of just which species are to be found in the 
Arctic. Sigurd Thor, a Norwegian scientist, took the 
Berlese Funnel up to Spitzbergen, and there found that 
there were perhaps a thousand creatures to the square 
metre. He wondered how they could have reached Spitz- 
bergen. They can hardly move, and are wingless, so that 
they could not have flown there. And then he observed 
that the kinds he found belonged chiefly to the lowest, 
least differentiated families within the different groups, 
while the more developed ones, so common in the north 
of Norway, seemed to be entirely missing. From this and 
other indications he concludes that these creatures have 
existed in Spitzbergen for a very long time. Originally 
the same fauna inhabited both Spitzbergen and northern 
Europe, but then Spitzbergen became isolated, and only 
the original species are to be found there while the crea- 
tures in more favourable conditions farther south have 
evolved into superior types. From that, Thor goes on to 
consider the question of the connection which, it is 
assumed from Nansen’s and Wegener’s theories, once 
existed between Europe emd the Arctic islands, and can 
add his contribution to the clearing up of these problems, 
which are of such great interest to all engaged in research 
among the plants and animals now isolated in the Arctic 
regions. We see now how an investigation, which at the 
first glance may seem quite a specialised one, takes its 
place within the great whole, and throws light on ques- 
tions which perhaps seem entirely xmconnected with the 
individual problem dealt with. 
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How animals and plants arrived in the Arctic at all is 
a question which just at this time is especially occupying 
the minds of biologists. Did they come recently, or have 
they been able to maintain their existence there for 
millions of years? Were they able to survive the great 
glacial period when ice extended much farther than it 
does now, and covered a great part of northern Europe? 
Scientists of widely different lines of research are now 
spending much of their time in the Arctic in trying to 
solve this problem. 

The question seems most easily answered by consider- 
ing the birds, for we know that they can fly long dis- 
tances, and we see how they leave these regions every 
autumn and seek the south. But how far do they fly, and 
where do they live in winter? 

While we have a comparatively thorough knowledge 
of the general habits of these birds, and are familiar with 
their nests and the conditions in which the young are 
reared, there are surprisingly few zoologists who can 
recognise a bird in flight, and it is with its very nature as 
a flying creature that the most interesting problems are 
connected, only a few of which have been examined and 
explained. Until the middle of the nineteenth century 
the knowledge of these things had not progressed much 
since Aristotle put forward his theories about the migra- 
tion of birds. Individual scientists still held to the theory 
of the swallows’ winter quarters under water, in fens 
and other places impossible to investigate. 

Mortensen, a Dane, introduced positive methods of 
research. He marked the birds with a ring round one 
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leg, and on this ring was stamped a serial number, and 
an address to which the huntsmen who later might bring 
down the bird could send it, with particulars as to where 
the bird met its death. The chances of the recapture of 
the different species varies from fractions per thousand 
to 6o or 70 per cent among the large birds of prey. 
Many more observations are still required, and as far as 
the Arctic is concerned, it was not until recent years 
that any results were obtained. But the results are often 
surprising. For instance, the latest American tests show 
that the Arctic Tern may travel as much as 21,000 miles 
in a year. 

The Arctic Tern breeds round the North Pole, and 
while it has been observed in winter in the South Atlan- 
tic, bordering on the Antarctic, it is almost unknown 
along the shores of Central America and the United 
States. On the other hand it may be seen in large num- 
bers in August between Newfoundland and Iceland. 
Marked terns from Labrador have been caught in France, 
in equatorial West Africa and near the Cape. From this 
it may be assumed that the flight follows the west coast 
of the old world as far as the Equator, and from there 
pardy along South-West Africa, and pardy South-East 
America to the Antarctic. One particular tern was 
marked as a downy fledgling in Labrador, and was 
caught three months later in Natal, on the south-east 
coast of Africa, after a journey of at least 7,500 miles, 
possibly nearer 8,000, in less than three months. 

Why the birds migrate is a problem which is difficult 
to solve. Cold, lack of food, and darkness can CKplain 
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why birds leave the Arctic in the winter — but why do 
they return there, when they can stay only three months? 
Perhaps a general survey of the conditions which the 
glacial periods have imposed on animal life and the 
growth of plants, combined with biological research, will 
lead to the establishing of the chief reasons for the migra- 
tion. In the meantime we simply register the fact, with 
the help of the rings; and it may be that knowledge of 
the flight itself may help to explain the reason for it. 

The chief task which all biologists in the Arctic have 
in common, is to discover how the different organisms 
have adapted themselves to these extreme conditions. 
How, for instance, the individual plant multiplies by 
making the most of the short summer, and prepares its 
flowers in the autumn, so that as soon as the light appears 
again in the spring these flowers are ready to unfold and 
absorb it. How it puts its whole strength into speedy and 
effective seeding: an effort which it must often save up 
for many years. How an animal prepares for the long 
winter, how the Musk-ox and the Fox find food, how the 
Bear hibernates and in the shelter of the snow brings 
forth its young ones, and how the birds seek the south. 

But above all our aim must be to understand how all 
these individual facts make up the great whole — how 
plants and animals benefit by each other, how nature’s 
household accounts are balanced, and how each link fits 
into the others in miraculous adjustment to the workings 
of Arctic evolution. 

Just now, particularly, this research which everyone is 
engaged upon is of the greatest possible interest, and 
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everything must be done to cany it through as rapidly 
as possible. For it cannot be denied that the activity 
which man is already displaying, and which wUl increase 
in the course of the next few years, is bound to upset this 
equilibrium. Animals and plants have through hundreds 
of generations been trained to endure great cold, to 
survive the long polar night and to arm themselves 
against their natural enemies, so that individual species 
can balance one another. But against man and his ways 
they cannot arm themselves, and they come off worst in 
the encounter. Man advances over this finely-balanced 
scheme of things like a great steam-roller, and crushes it. 
In the Arctic plant-communities strange growths spring 
up, brought from other regions in the form of seeds. In 
the West Greenland colonies we find almost the same 
weeds as in our own home districts, and in East Green- 
land we can watch the growth of Icelandic grass where 
the hay for the ponies of our expeditions was brought 
ashore. From the winter-stations, tracks radiate in 2ill 
directions, and the vegetation is worn away and regen- 
erates itself very slowly. As far north as the 75th latitude 
I have found near a hunting-hut a species of grass which 
was brought there from Norway, and which imdoubtedly 
hybridizes with the Greenland varieties. 

The case of the animals, of course, is even worse. The 
fashions in European capitals demand fox-furs. Eskimo 
and European hunters vie with one another in satisfying 
this demand. With their modem weapons they manage 
to comb whole districts bare of Arctic foxes. No animal 
can withstand the poison-trap. Strychnine is put into 
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dead birds destined as bait for the fox, and causes the 
creature to die in terrible pain. The dead fox may then 
become food for other beasts, and the bodies of ravens 
strew the coasts. In East Greenland we found the car- 
cases of many bears, which without doubt had fallen 
victims to strychnine. 

The best defence of the little Arctic Hare was once its 
great speed when running. But a rifle-shot can catch up 
with it. And for another reason too we have found many 
dead hares in East Greenland. Certain biologists think 
that they fell victims to some strange infection brought 
over from Iceland in pony-fodder. The giant of the polar 
seas, the Walrus, was common in the Arctic until a few 
years ago. We know Alwin Pedersen’s magnificent pic- 
tures of the great colonies of peacefully sleeping Walruses. 
In East Greenland we hardly ever see them now. Many 
have been shot, and they do not breed quickly; others 
have fled. Let us hope that they have found a refuge 
farther north where they will be safe — until we follow 
them. 

The most remarkable of all the Arctic creatures is the 
Musk-ox. It is a survival of a breed which in the ice-age 
was to be found much farther south. Within historical 
memory. Musk-oxen were widely scattered over large 
parts of North America; and from year to year we can 
follow the decrease in their numbers. The Musk-ox is 
one of the last surviving animals from the mammoth- 
period. They have adapted themselves in a unique way 
to the conditions in the very farthest north. Their clc»e, 
woolly coat keeps out the cold, and they can get through 
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the winter with the minimum of food. Their natural 
enemies are few. In defending themselves against the 
Polar Wolf, they have learnt how to form a circle with 
the calves and young ones in the middle. The bulls form 
a ring round them with their horns outwards, ready to 
put up a violent resistance to the approaching enemy. 
It is a moving thing to see such a herd encountering 
humans. Men can approach the peacefully grazing 
beasts, which feel safe and at home in the Arctic sur- 
roundings and at first show no fear of the newly-arrived 
beings; then they grow uneasy and resort to their only 
and hitherto vmconquered manner of defence: they 
form their circle. What good is that against a modern 
rifle? Immovable they stand there, and see their com- 
panions fall at their sides; but they meet death calmly. 
They have no thought of flight. They give in to the 
incomprehensible, to the enemy against whom the ex- 
perience of generations has taught them no defence. 

We cannot arrest civilisation. Man pays homage to 
functionalism in the form he has himself created. The 
preservation of nature is a question of financial policy, 
and in no case can it ever produce anything but a sort of 
zoological garden, a substitute for wild life. Modem 
methods cannot run in double harness with the lovelier 
functionalism of the undisturbed Arctic. Nevertheless 
the biologists of our time should take the fullest advan- 
tage of these methods in their research, so that we may 
at any rate be in a position to leave to coming genera- 
tions a complete and satisfactory picture of what once 
was. 
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MARINE RESEARCH 

Of the area enclosed by the Arctic Circle only two- 
fifths is land. Round the Pole itself lies the Polar Basin 
which is connected with more southerly seas by a series 
of channels varying in size. The broadest of these lies 
between Greenland and Europe. The Bering Strait, con- 
necting the Polar Basin with the Pacific, is quite narrow, 
and so are the Sounds between the North Canadian 
islands which, with Baffin Bay and Davis Strait, connect 
the Basin with the Atlantic. Another characteristic of 
the lands round the Pole is that their coasts are strongly 
indented, so that not only do numbers of islands, large 
and small, result, but deep fjords cut into the mainland. 

These seas and fjords represent some of the richest re- 
sources of the Arctic. The number of animals useful to 
man which inhabited these regions was the first thing 
that drew our forefathers’ interest to the North, after they 
had ceased to use the straits as a channel to the distant 
Orient. The old whalers and seal-hunters soon gained 
a detailed knowledge of the Arctic water-ways; they 
learned in what areas they should seek their catch; they 
made observations about wind and weather, and they 
became skilled in understanding the ice-drift which was 
such a danger to their ships but which at the same time 
formed the best hunting-grounds. 

Unfortunately, posterity could profit little by these 
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valuable experiences. The old sea-captains of the Polar 
Seas knew how to keep their knowledge to themselves. 
The secrets of the trade brought them in their earnings, 
and when they grew old they bequeathed the rich experi- 
ence of many years to single successors, usually within 
the family. So that even now to-day when we sail into 
a fjord which we believe to have been hitherto unknown, 
we may find traces showing that it was familiar to the 
old Ice Sea people. In old deserted Eskimo ruins there- 
abouts we find glass beads and bits of Dutch pottery, 
proving that, unknown to those who came after, seamen 
were once in contact with the now extinct tribes. 

It is therefore mainly since the beginning of scientific 
research that we have gained a more accurate knowledge 
of Arctic waters. The research went on not only during 
the voyages to and from the coasts; special marine- 
research expeditions were also sent out. This branch of 
science has of recent years undergone the same develop- 
ment as the others, and our survey cannot be complete 
without some mention of it and its methods and theories, 
of the results already gained and those which may be 
hoped for in the future. 

The first question to be tackled is that of the extent of 
the Arctic seas, not only in fixing the coastal boxmdaries, 
which nowadays is done chiefly by mapping the land, 
but also in registering their varying depths. To chart the 
sea-bed is important because for one thing knowledge of 
rocks and shoals lessens their danger for shipping, and 
accurate charting of the bottom makes navigation easier, 
since a sounding in a known channel can be a check on 
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astronomical bearings. But the knowledge of the sea- 
bed is important in many other ways. It has a practical 
interest for fishermen, since most fish frequent places of a 
particular depth; one has only to remember the North 
Sea or the Newfoundland Banks. It has a theoretical 
interest for the geologist, who can follow the continua- 
tion of massifs beneath the surface of the sea, and thus 
establish the geological connection between different 
regions. 

Seafarers of earlier days used for their underwater 
exploring a lead which was sent to the bottom at the end 
of a thin, strong line. This had knots or marks at inter- 
vals along it, from which one could see how many 
fathoms were out. In deep waters the task was harder, 
for here heavy hemp lines had to be used. These took up 
a lot of room and even then could not always bear their 
own weight. It was a real step forward when in 1876 
metal lines came into use. Strong steel wire, of exactly 
the same sort as is used in an ordinary piano, was pro- 
duced; it could be manufactured in any length, and the 
greatest depths anywhere in the world are sotmded in 
this way. The measurement itself is made by running the 
line over a wheel attached to a coimting mechanism 
known as a meter-wheel. Improvements were made by 
constructing special sounding machines, driven by a 
motor or by electricity. 

Another step forward was the invention of the bathy- 
meter, for measuring depth; this consists of a long glass 
tube closed at the upper end. It is empty when lowered, 
but because of the high pressure of the water the air in the 
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tube becomes compressed, and the water mounts higher 
and higher in it as it is let further and further down. A 
trap prevents the water escaping when the lead is 
hauled in again, and from its height in the tube the 
pressure it has been exposed to can be estimated, and 
thereby the depth also. 

Both the bathymeter and the piano-wire are used to- 
day, though they have certain disadvantages. These 
methods are slow, and in using the meter-wheel the line 
must be perpendicular if the measurement is to be accur- 
ate. At great depths it is sometimes hard to ascertain the 
moment when the lead touches the bottom. Especially in 
the Arctic seas, where time is usually precious, and where 
the largest unknown areas still exist, the latest marvel, 
the fathometer, has played a revolutionising part. 

The fathometer works on the principle that sound- 
waves, in a downward course through the water, strike 
the bottom and are thrown back by this as an echo is 
thrown back from a rock-wall. Since the speed of sound- 
waves in water is known, it follows that from the length 
of time between the moment the sound is sent out and 
the moment the returning echo is heard, the depth of 
water beneath the keel can be calculated. The fatho- 
meter consists therefore of a transmitter, which sends the 
sound out into the water, a receiver which catches the 
echo, and finally an apparatus which registers the period 
between the two. A metal plate is attached to the bottom 
of the ship, which is set oscillating electrically, so that it 
gives out a short sharp whistle; also a microphone to 
catch the returning sound. In its simplest form the regis- 
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taring apparatus consists of a big round disk which is 
turned at a constant speed. The edge of this disk is 
divided up into numbered sections representing fathoms. 
Every time the zero on the disk passes a certain point, 
contact is made and the noise is emitted. In front of the 
disk stands a man wearing earphones which are con- 
nected with the microphone on the ship’s bottom. His 
eyes are fixed on the rotating disk, and note how far it 
has moved before he hears the echo. The disk is so 
adjusted that he can establish the depth immediately. 

This system in its simplest form enormously facilitates 
work. No paying-out of miles of steel wire, no struggles 
to make the line fall perpendicularly; on the contrary, 
there is nothing to prevent the ship going unhindered on 
her way during the soundings. But present-day inventors 
have perfected the apparatus still further. 

In the case of the model described, the accuracy 
depends on the man’s skill and speed in reading the 
figures on the rotating disk. In the modern models, the 
man is replaced by an electric mechanism. By means of 
an involved and ingenious contrivance, a writing indi- 
cator has been achieved, which records the depth on a 
graduated paper scale. Not only that: when the appara- 
tus is in motion, this paper revolves round a drum, as on 
an ordinary barograph, and while the ship sails along the 
surface, the registering machine traces a line correspond- 
ing to the bottom of the sea along the course steered. It 
is evident how much this must have added to the know- 
ledge of the sea-bed in the Arctic. The accuracy of the 
charts thus made depends only on the closeness with 
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which the parallel courses are steered, and simply by 
sailing back and forth over a sea men succeed in 
recording every tiny variation, every submarine rock or 
shoal. If in a fog one draws near land, the indicator 
starts to climb, and so gives warning. 

The fathometer is not used only in ships engaged in 
research in Arctic seas. They cannot penetrate among 
the pack-ice and give us indications of the depth there; 
but once more the aeroplane comes to our aid. Both 
Amtmdsen and Wilkins had the fathometer fitted to their 
seaplanes for their flights over the Arctic Ocean; they 
alighted in the open water between the ice-floes and 
measured those mighty depths in a moment. 

But almost incredible technical ingenuity in connec- 
tion with this fathometer has been shown in the latest 
Russian invention. 

In the summer of last year, the Russian flyers alighted 
on an ice-floe right up in the Polar Sea itself. They 
erected a strange and tremendously costly little house on 
the biggest floe they could find; and then they all flew 
away again. The building was an automatic station, 
which worked entirely by itself. By means of a system 
of machinery so complicated that it can hardly be 
grasped, measurements took place at regular intervals of 
barometric pressure, air-temperature, strength and direc- 
tion of wind and the depth of the sea at the point 
where the drifting ice-floe happened at the moment to 
be. These soundings were taken of course by means of 
the fathometer. The results of all these observations 
were transferred — how, only the technicians under- 
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Stand — to a wireless transmitter. A clock set the whole 
mechanism going at certain intervals, while away on 
the nearest coast, hundreds of miles from the drifting 
station, watchful telegraphists sat and listened. And they 
were not content just to receive information about wind 
and weather and depth of water. By means of modern 
wireless detection they ascertained the direction of the 
station, which shifted from day to day. By compa ring 
the observations of several land-stations, they were able 
to establish the position and the drift, and thereby the 
direction of the currents. 

This last brings us to the next great field of marine 
research. The direction and peculiarities of the different 
ocean currents are the result of many different factors — 
the rotation of the earth, the prevailing winds, the shape 
of the land-masses and several other things. These cur- 
rents play a most important part in Arctic regions. On 
the warm streams from the south, the lives of many 
animals and plants depend. The cold, northerly cur- 
rents carry the drifting ice upon their shoulders; ice 
which is not only the chief obstacle to otir approaching 
these shores, but which above all determines the climate 
of the region. The best example of the importance of 
these currents is obtained by comparing the coasts of 
Norway and East Greenland. It should be remembered 
that the southernmost point of Greenland lies on the 
same latitude as Oslo and Stockholm, so that large areas 
of the Greenland and Norwegian coasts are at equal 
distances from the North Pole. Norway has flourishing 
towns far up in the north, and big fisheries along the 

134 



MARINE RESEARCH 

coast, and rye can be grown as far north as Tromso, 
which is only just below the 70th latitude. AU these facts 
are due to one thing, namely the great, warm ocean cur- 
rent, the Gulf Stream, which pours up from the coast of 
Central America and along the coasts of Northern 
Europe, where its influence is felt strongly as far as 
Spitzbergen. On the coasts of East Greenland, however, 
we find entirely Arctic conditions: a bare, almost unin- 
habited land, blocked by drifting pack-ice. Here every- 
thing is determined by the south-running current from 
the Polar Sea. 

Investigation of these currents is the task of the hydro- 
grapher. In old days their course was learnt from the 
leeway made by ships, and by the drifting of objects 
from a distant coast. Above the shores of Norway we find 
coconuts and seeds which have been carried up on the 
Gulf Stream from the tropics ; while in Greenland the 
most important driftwood is tree-trunks which have 
drifted from the great Siberian forests down the rivers, 
across the Arctic Ocean and down along the east coast 
of Greenland. Men have attempted to do the same. 
After the finding off South-West Greenland of the wreck- 
age of the Janette, the ship belonging to De Long the 
explorer, which in 1881 had been abandoned north of 
Siberia, Nansen carried out his exploit with the Fram as 
has been already related. In a later chapter, a corres- 
ponding feat by the Russians will be described, which 
we were able to follow in the wireless bulletins day by 
day during the past year. 

But to-day the hydrographer avails himself of other 
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methods. He subjects the chemical and physical nature 
of the waters to a searching examination. The tempera- 
ture and saltness of the water give a hint of its origin, and 
by determining its density, the scientist can embark on 
the difficult dynamic calculations which will give the 
direction and force of the current. It is therefore neces- 
sary for the hydrographer to obtain samples of water 
from different depths, and subject them to minute 
examination. For this he uses a water-bottle; this con- 
tainer is let down to the required depth, and a pierced 
lead, which is sent after it down the line, releases a lock- 
ing device. The method of using it is as follows. A whole 
series of these containers is attached to a steel wire at 
given distances from one another. For instance, the first 
may be lOO feet beneath the surface, the second 150, the 
third 300, and so on. Under each water-botde hangs a 
little lead which is sent on down the line when the con- 
tainer is released. When aU the containers are at the 
desired depths, the first lead is sent down from the ship, 
which strikes the spring of the first water-bottle, and at 
the same moment the next lead falls. And so on right to 
the lowest container, which lies against the bottom. In 
the Arctic seas a depth of from 10,000 to 15,000 feet is 
often reached. When the water-bottles have been hauled 
up, samples are taken for the different analyses, while 
the vessel sails on to the next ‘hydrographic station’. 
These stations are arranged in sections across the channel 
to be examined, and at right angles to the currents in the 
channel. 

There is another way in which to study the ocean cur- 
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rents, which is more easily imderstood but less accurate. 
One can deduce facts from the organisms which live in 
the water and follow them in their course, just as one can 
with the coconuts or the Siberian driftwood. For there is 
teeming life in the waters; tiny creatures, some of them 
crabs and snails, and others which belong rather to 
plant life, such as Diatoms and Peridinians. The com- 
mon name for all these organisms which live in open 
water is plankton. As a result of the plentiful nourish- 
ment carried out to sea with the help of glaciers and 
mountain rivers, and of the vertical current which carries 
nutritive salt up from the ocean bed, the Arctic waters 
are richer in plankton than more southerly seas, and the 
microscopic creatures are often so thick in the water that 
the surface loses its usual blue colour and becomes green 
or brown. Even the early explorers were familiar with 
this phenomenon, and a hundred years ago ships’ doc- 
tors and others who carried on the scientific work were 
instructed to study ‘the matter colouring sea and ice in 
the Arctic regions’. Whalers knew too that this plankton 
has somehow or other an effect on the number of whales 
to be found; and the fishing did not begin until the ex- 
perienced pilot had guided the ship to those regions 
where the water was brown or green. They came to 
know that the whale’s most important food was the 
larger plankton organisms, which were strained through 
the network of baleen, or whalebone. 

These little organisms are almost without the power of 
movement, and are therefore carried along automatically 
in the currents. In a strait where one current flows south 
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along one side, and another towards the north, each of 
these currents will be characterised by its own kind of 
plankton, and simply by looking at a sample under the 
microscope it is possible to tell when one has passed from 
the one to the other. The writer has just completed the 
examination of some hundreds of plankton samples from 
the waters between Canada and Greenland. With the 
help of this plankton it has been possible to determine 
the hmits of the different currents, and it is now known 
that the cold stream which flows along the East coast of 
Greenland does not after rounding Cape Farewell run 
north again, as was supposed, but swirls away from the 
coast towards Labrador. And the extent of the strong, 
southward-flowing current along the west coast of Baffin 
Bay and Davis Strait has been recorded. 

Detailed charting of these ocean currents is not of 
scientific interest only. We are not solely concerned with 
the fact that different Arctic shores have different 
climates, which are determined by the prevailing cur- 
rents. The course of these currents has also a purely 
practical interest. The variation in the numbers of fish 
on the rich Arctic Banks is connected with the variation 
in current at different seasons. And we need only re- 
member the disaster of the Titanic to reahse that the 
Arctic currents which carry ice-bergs southward with 
them are of grave importance to the shipping between 
Europe and North America. It is that southward current 
through Davis Strait which is particularly rich in ice- 
bergs, and not only have several expeditions been sent 
into that region, but the Americans have established a 
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permanent service, the ‘U.S. Coast Guard’, controlling a 
number of sea-going vessels, whose sole duty is to be on 
ice-patrol off Labrador, and by means of wireless give 
the liners timely warning of the most dangerous of the 
bergs. 

With the plankton research we find ourselves in a 
transition stage between hydrography and biology. The 
investigation of animals and plants in the sea is also an 
important part of marine research. 

Zoologists catch the larger plankton organisms in huge 
bags which are towed astern of the ship. A whole row 
of these is made fast to a steel hawser, the weight of 
which keeps the bottom one at a great depth as the 
ship moves along, so that each bag takes in its catch at its 
own level. For there is an enormous difference between 
the creatures at the various depths. When the bags are 
hauled in, the zoologists are ready with big tubs into 
which the masses of teeming life are emptied. Most of it 
consists of prawns and different kinds of crustaceans, but 
there are also strange pteropods and little squids swim- 
ming round in the living mass, young fish of wonderfiil 
colours, fish-eggs as clear as water, and much besides. 
These creatures are at once sorted and each kind is 
weighed by itself and preserved in a jar for the purpose. 
If there are many prawns, the cook gets a bucketful of 
them in the galley, and soon a feast is going on all over 
the deck. 

Very different firom this floating life are the creatures 
of the ocean-bed. This we explore with the help of the 
trawl, which is dragged along the bottom. Some of the 
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most exciting moments in the history of an expedition are 
those when the trawl comes to the surface again, and the 
zoologists empty it out. Here are huge starfish and sea- 
pens (pennatula), corals and revolting-looking sea-slugs 
(or trepang), strange species of fish and big mussels. 
Down at great depths there exist many different kinds of 
creatures, and if the trawl is drawn up at night, they glow 
green and yellow. The fish have shining lamps on their 
noses, the crabs have a whole row of bright bulls’ -eyes 
along their sides, and the ‘sea-pens’ shine like suns. 
And during the sorting of these, the luminosity spreads 
itself all over the deck. Nets and tubs give out a bright 
glow, and the hands and boots of the men engaged in the 
work are luminous too. If the examination takes place 
while the Northern Lights are flaming in the sky, the 
scene is breath-taking. 

The living contents of the trawl are sorted into jars of 
formalin, to preserve them until they can be examined 
more minutely at home. But for detailed examination of 
the animal life of the sea-bed, the zoologist is not content 
with the trawl. He wants to know also in what quantities 
the creatures are to be . found. For this purpose another 
apparatus is used: the ‘grab’. This is made of wrought- 
iron, and resembles the clutching apparatus familiar to 
us from cranes at home. This is sent to the bottom open; 
then two huge iron jaws bite together, taking in a square 
yard of the sea bed, with all the life to be found upon it, 
or in it. When this mass comes up it looks simply like a 
mass of mud, but afterwards it is all filtered by a system of 
sieves, and the animals appear. This time the zoologists 
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are more particular in the sorting, and let nothing go. 
Worms and sea-porcupines, sea-stars and mussels, all are 
collected and carefully weighed. In this way we obtain 
an understanding of the ‘produce’ of the sea bed. These 
creatures serve as fodder for other beasts, including the 
fish, and by learning the proportions we draw up part of 
the balance-sheet of the ‘ocean budget’. 

Apart firom their scientific interest, these investigations 
help us to understand the size of the fish and their rate of 
spawning. The young of the fish appearing in the 
plankton sacks give us an indication of the manner of 
breeding and at what age the fish arrive at fishing- 
grounds. The grab helps us to discover how many fish 
can live there. And for the understanding of the biology 
of fish, the practical zoologKt has even better methods. 
He lets down his hooks on the Banks, and hauls up great 
cod and halibut. He measures them, determines their 
sex and age, and lets them go again, but not before he has 
marked them with a little tag of ebonite, numbered, 
which he fastens with a silver thread to a fin, or a gill, 
and which is quite harmless to the fish. It corresponds 
to the ring-marking of the birds. A certain number of the 
fish may be hooked in perhaps some quite different part 
of the world, and thus the zoologist learns something of 
their joumeyings, and in what seasons these are made. 
Cod marked high up on the west coast of Greenland are 
found in the Icelandic fjords, having covered vast 
distances in the meantime. 

Nowadays the zoologists are not satisfied with merely 
marking the birds and the fish. Norwegian scientists 
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have carried the idea still fxurther, and for the first time 
this has been done in the case of young seals by fixing a 
sm all ebonite button in the skin of the flipper. Immedi- 
ately after birth the young seal lies helplessly on the ice 
floCj and it is then that the marking takes place. For the 
rest of their lives the seals travel about wearing this iden- 
tification mark, showing when and where they were born. 
It is hoped that by this means it will be possible to ascer- 
tain the wanderings of the seals, and to solve a number of 
the problems presented by these creatures; such as either 
to confirm or disprove the theory of the Greenlanders 
that the decreasing number of seals along the coast of 
Greenland is caused by the hunting of the young seals by 
Europeans in the Arctic Ocean. 

Perhaps here more plainly than in any of the other 
scientific branches, one sees how such marine research 
will become important in many respects for the practical 
development of the Arctic. In the first place, as we have 
seen, the soundings and the charting of ocean currents 
alone are of essential importance to shipping. Then bio- 
logical research registers the distribution of the sea- 
creatures, from the microscopic plankton organisms to 
fish, seals and whales. We have found many times that 
scientific expeditions have discovered new fishing-grounds 
which have been of great practical value. A classic 
example of this is Ad. Jensen’s proof of the presence of 
cod off the West Greenland coast, which was followed up 
by the great fishery now being developed, in which many 
nations take part. This discovery was perhaps even more 
important for the Greenlanders, who thus obtained a 
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new source of food at a time when the seals which were 
so important to them were diminishing in numbers. 
Codfishing is now one of the most important resources of 
the Greenlanders. But zoologists continue to busy them- 
selves with scientific investigations among the fish of 
these regions. They still try to ascertain the age of those 
caught, so that it may always be known which year’s are 
dying out, and also whether there is any influx from other 
places, or whether the fish show a tendency to leave the 
coasts. In this way one is in a position to regulate the 
fishing and be prepared if the fish should disappear, as 
has happened several times off the Greenland coast. The 
scientists are on the watch also for new conditions, and if 
new species appear that can be used, the fishermen are 
immediately informed. 

For these reasons, co-operation between scientists and 
practical workers is also greatest in marine research, and 
the importance of the Arctic marine research expeditions 
is evident even to those who cannot immediately appre- 
ciate the value of scientific investigations whose practical 
results remain hidden in a distant, unpredictable future. 
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CHAPTER VII 


THE PEOPLES OF THE ARCTIC 

Modern expeditions to the Arctic stand in two kinds of 
relationship to the people who live there, and have two 
tasks. The first of these is purely scientific; we try to 
learn something of Eskimo living conditions, and to 
throw light on the questions of how these races have been 
able to adapt themselves to their Arctic surroundings. 
We observe the ways in which they are able to keep 
themselves alive, and in connection with this we examine 
the particular degree of spiritual culture which has de- 
veloped, thus gaining some insight into their religion and 
their philosophy of life. Of greatest interest to us perhaps 
is their history; and we inquire how this adaptation to 
such extreme conditions has come about, and what was 
the place of origin of these races in ages past. 

The second task of the modem expedition is practical, 
and is connected with the exploitation of the Arctic 
regions, which is the less immediate goal of exploration. 
This goal is not merely the acquisition of wealth for 
those nations holding sway over the Arctic regions. It 
is becoming more and more evident to all concerned 
that the development to be aimed at is one which 
will preserve the peculiar qualities of the Arctic peoples, 
while yet adapting them to the encroachment of modem 
civilisation; for it is stretching out its tentacles to these 
countries too. We are not trying to ward off a culture 
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which is inevitable, but instead to render it advantageous 
to the primitive people by helping them over the difficult 
adjustment. Even when exploring uninhabited regions, 
men keep their eyes open to any possibilities there may 
be for the expansion of the activities of the Arctic people 
in these places too. More important still is it to discover 
new sources of supply for them, so that with the least 
possible friction they may be absorbed as a part of the 
great production-company of the machine age, which in 
our century has helped to smooth out characteristic 
differences between the nations. It may be said at once 
that this attitude is comparatively new. Like all other 
primitive races, the peoples of the Arctic have been sub- 
jected to the relentless exploitation of the white man, and 
their history is full of examples of oppression and merci- 
less treatment, which have resulted in their almost com- 
plete extinction, or at any rate in living conditions of 
extreme wretchedness. 

The relationship of the modern expedition to the polar 
peoples has therefore two sides, and we shall begin by 
examining the one which was mentioned first. We shall 
see how those scientists set to work, who have made a 
study of the life and history of these races. 

By ‘peoples of the Arctic’ we may designate those who 
have developed a special culture along the coasts of the 
Arctic Ocean. Those, that is to say, who have made 
themselves masters of cold and darkness, and who depend 
primarily on the creatures in the ice-fiOOled water-ways. 
We will pass by the Lapps and certain Siberian races, 
which do indeed live in the far north, but whose civilisa- 
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tion is not specifically Arctic, since it is bound up with 
that of the mainland south of those coasts, and thus is 
not so essentially different from other mainland races. 
In the following pages we shall only be paying attention 
to the Eskimos, who hardly ever live south of the forest- 
line, and who have managed to make a life for themselves 
so identified with the harshest natural conditions that 
the study of their civilisation fills one over and over again 
with admiration and respect, and makes one realise that 
its development must have taken many generations. 

In our own day the Eskimos are almost exclusively 
connected with the north American continent, since only 
a small tribe is to be found on the western side of the 
Bering Strait. Thus they live mostly along the coasts and 
sounds of the Arctic Ocean from the Bering Strait to 
Greenland, and also along the shores of Alaska, and of 
Baffin Bay as far as Labrador. They are divided into 
different tribes, each with its own peculiar character- 
istics, and yet at the same time having many features in 
common; and it is particularly interesting to find that 
the language varies so little over all that great region. 
An Eskimo from the north-east comer of Siberia can 
understand a Greenlander, despite difference of dialect. 
How and where this common culture originated, and 
how the migrations along the coasts took place, are 
important questions to the scientists. 

Tire Eskimos have no written records of earlier times, 
and their verbal historical traditions are hidden in the 
haze of their mythology. We must therefore go to work 
another way. l^perts firom several different branches of 
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research here work together. The philologist helps the 
anthropologist; the ethnographer is supported by the 
archaeologist. Each one of them does what he can to- 
wards determining the root from which all these tribes 
sprang, and the part of the world from which they made 
their way to the Arctic Ocean. 

The philologist compares the different Eskimo dialects. 
Eskimo speech is polysynthetic, which is to say that indi- 
vidual words consist of roots to which are added suffixes, 
whose peculiarity is that they cannot stand alone, but 
when added to the root indicate in what sense this is to 
be taken. Thus the two hundred or so suffixes in the 
Eskimo speech can be added to all the different root- 
words; and an amusing fact is that to one of these a 
whole string of suffixes may be attached. Take for ex- 
ample the word igdlorssuatsiarliorfigssaliarqugamiuk. Here 
igdlor alone is the chief word, and the rest are additions 
indicating the sense in which the word igdlor or house, 
is to be understood. If we divide the whole word into its 
component parts it stands simply as follows: 

r igdlor ssua tsiar lior fi gssa liar qu gamiuk “I 

I house big rather build place coming go ask when he himj 

Or in other words, ‘when he asked him to go to the place 
where the rather big house was to be built’. 

By this alone it wiU be realised that the Eskimo lan- 
guage is not an easy one to learn, and that Eskimo 
dialects are a life-study. The demonstration of how 
by successive mutation one dialect developed from 
another is the part of research of most importance for the 
understanding of the migrations, and of the Eskimos’ 
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history and the languages which have the fewest of these 
mutations are reckoned then as the most primitive. Next 
the object is to find out which words are common to all 
the tribes, and which have been borrowed from neigh- 
bours. The Danish Eskimo expert H. Rink was in this 
way the first to demonstrate that nearly all tlie words 
relating to the sea, the names of the various kinds of 
fishing-gear, and the expressions for ebb and floodtide 
and salt water were common to certain tribes. From this 
he concluded firstly that the Eskimos had still formed one 
main group at the time when they reached the sea, and 
secondly that the special Eskimo culture did not originate 
before this time. Nevertheless, the circumstances are so 
complicated that philologists have not yet reached any 
fixed conclusion as to the Eskimos’ place of origin. 

The anthropologist examines the physical type and 
compares it with that of other races. He measures the 
size of the skull and determines its shape, he observes the 
setting of the eyes, and the colour of the skin and hair. 
In general we are inclined to believe that Eskimos are 
Mongolians, and related to the inhabitants of northern 
and central Siberia. But the position is considerably 
more complicated than this, and the theory of kinship 
with the North American Indians cannot be altogether 
rejected. There are some explorers who hold the view 
that Eskimos are native to America, and have come up 
firom the south through the central part of the continent. 

Both anthropological and philological research there- 
fore involve great difl[iculty, and up to the present the 
findings are vague. We must now see whether the other 
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branches can help us; that is to say we must turn away 
from the people themselves and regard the outward 
signs of their civilisation — their tools and dress, the 
types of their buildings and their skin boats. 

The ethnographer studies the surviving tribes. Every 
litde group is treated separately. Their household uten- 
sils and fishing gear are collected, and compared with 
those of other parts. 

If we are content to generalise, we can say that the 
ethnographer differentiates between three different cul- 
tural types. In the most northern settlements of Green- 
land live the most northerly people of the world, 
belonging to the High Arctic Cultural Type. They live 
in a land where wintry conditions prevail almost all the 
year round, and the ice remains for something like ten 
months. For this reason their methods of hunting are 
adapted to icy conditions. The chief hunting-season is 
in the spring, after the enforced winter rest of the polar 
regions, and the Eskimos move out on to the ice to hunt 
seals, narwhals and walruses. Their most important 
means of transport is the dog-sledge. On the other hand, 
the Eskimos of the high Arctic who were most typical 
had neither kayak nor umiak (or ‘woman’s boat)’, and 
in the summer when for a short time it was impossible to 
use a sledge, they kept to the hills where the birds were, 
and where the women made warm imder-coats firom 
birds’ skins. After renewed association with other 
branches, these Eskimos have now adopted the kayak 
and, since white civilisation reached them, they have 
come much nearer to their southern kinsfolk in their 
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whole manner of living. Yet I myself remember that in 
19285 when I went up to Thule from West Greenland, 
the difference was evident. The men indeed had good 
rifles, but the clothes were different, the hunters wearing 
heavy white polar-bear trousers, and the women beauti- 
ful little ones of blue and white fox. 

True Arctic Culture is to be found in different degrees 
extending over by far the greater part of the Eskimo 
region. Its characteristic is that hunting goes on all the 
year round, in winter with a dog-sledge, and in summer 
with the kayak and umiak. The winter is not so dark as 
greatly to hinder hunting, so that unlike the polar 
Eskimos, they do not need to lay in great stores of meat 
in the course of the spring hunting. This central civilisa- 
tion extends from Greenland along the whole of the 
North American coast, where in the summer whale- 
fishing from umiaks plays, or played, an important part. 

The Sub-Arctic Cxilture differs from the others in 
having made a speciality of hunting from boats. This is 
not confined to the big ocean mammals, but many dif- 
ferent kinds of fish are sought. This type of civilisation 
is common in places where ice seldom or never covers the 
sea and fjords during winter: that is to say in South 
Greenland and on the Pacific, including the Aleutian 
Islands, and is further characterised by the fact that the 
dog-sledge is not used. 

All three have this in common, however: their existence 
depends on sea-creatures. An important household article 
thereforeis theblubberlamp: a hollow stone, in which they 
burn the blubber of these animals, and are thxis enabled 

141 



MODERN ARCTIC EXPLORATION 

to cook food and keep warm in a land where there is 
no wood for fuel. It can be assumed that the two sub- 
sidiary cultural types derive from the central one, as the 
High-Arctic people have only forgotten or abandoned 
the kayak, and the Sub-Arctic, under an impulse from 
the south, have abandoned the dog-sledge. 

It is interesting, however, to note that there exists a 
tribe of Eskimos who are ignorant of the use of the 
blubber-lamp, but can manage with the poor fuel of 
heather and moss. These are the Reindeer Eskimos, who 
live about the west coast of Hudson Bay. They were the 
subject of special study by Birket-Smith, on the great 
Fifth Thule expedition, in the course of which almost all 
the Eskimo tribes in America were visited by the leading 
Eskimo-ethnographer Knud Rasmussen and his col- 
leagues. The civilisation of the Reindeer Eskimos, as the 
name suggests, is bound up with the reindeer, and only 
occasionally do they move out to the coast to hunt sea 
creatures. 

From the fact that the Reindeer Eskimos lack the 
blubber-lamp, so characteristic and essential a feature of 
Eskimo civilisation, Birket-Smith thinks it reasonable to 
conclude that these people may be a remnant of the most 
primitive of their kind. And his detailed investigations 
lead him to the supposition already made by the Dane 
Steensby in the previous century, that originally the 
Eskimos were an American inland people who were 
forced northwards by the Indians to the coast, where 
their culture originated and spread along the shores. 

But what does the archaeologist say to this theory? He 
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studies the remains of earlier civilisations. He visits the 
regions formerly inhabited by Eskimos, and digs among 
the half-buried ruins of their houses which he finds along 
the Arctic coasts. 

These excavations can be very laborious, as the earth 
immediately beneath the surface of the soil is frozen. 
Attempts have been made to melt the ground with blow'- 
lamps or hot water, but this is much too troublesome. 
Instead the archaeologist is careful to have several ex- 
cavations going at the same time, so that he can leave 
the thawing-out to the sun. Thus each day he advances 
a little further in his various diggings. As a recompense, 
he finds that this frozen soil has preserved the things he 
is seeking. Implements hundreds of years old are as good 
as new, and objects of fur and skin can be found which 
would have disappeared long ago in land farther south. 

The mere shape of the house gives the archaeologist 
some indication of what civilisation it is with which he 
is concerned. The houses may be round or square, they 
may be joined together or separate; but the archaeologist 
digs his way carefully down along the walls of huge 
stones, and removes with quite a small spade the earth 
which has collected in the interior of the building. And 
it is here that he finds the tools and implements which 
were left there when the place was abandoned, either 
because they were worn out or because they had been 
forgotten in the bustle of leaving. Stumps of harpoons, 
broken stone cooking-pots, carved toys, and jewellery of 
walrus teeth come to light, and women’s small posses- 
sions, such as needle-cases, dippers and wooden dishes. 
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From the men’s weapons, and from the animals’ bones 
found there, we learn what was the chief food of these 
people. Things found both indoors and outside tell us 
whether or not they had knowledge of the dog-sledge and 
kayak; and by collating all these small pieces of evidence, 
we gain an impression of the type of culture we are faced 
with. Systematic excavation over the whole Eskimo 
district gives us information about the migrations of 
earlier days, and about the civilisations which are off- 
shoots of one another. 

Let us take, for example, the investigations which have 
been carried out in recent years in Greenland, mainly by 
the Dane Therkel Matthiassen. Archaeologists have dis- 
covered that the Eskimos came in far to the north at 
Smith Sound, and thence came southward along the 
west coast. This migration took place from the tenth to 
the twelfth century. The primitive civilisation we meet 
with here was called the ‘Thule Culture’, and Matthias- 
sen found corresponding traces of it in Canada. On the 
way south a new type of culture developed, partly from 
the altered conditions and partly from the influence of 
the old Norsemen who were living here when the 
Eskimos arrived. This newer civilisation was called the 
‘Inugsuk Culture’, and traces of it have been found in 
excavations in the neighborhood of Angmagssalik on 
the south-east coast, so that the Eskimos must have 
roimded the southern point of Greenland. How far 
north did they get on this journey? 

The scientists of the Three- Year Expedition, particu- 
larly the Danish archaeologist Helge Larsen, have made 
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thrilling observations here. It appears that we can find 
traces of the Inugsuk Culture up as far as North-East 
Greenland, but it is mixed with that of an older era, 
corresponding to the Thule Culture. This mixed cultxire 
persisted in East Greenland for three or four hundred 
years, until the entire population died out, for reasons 
imknown, in the middle of last century. 

We saw that types of culture corresponding to that of 
Thule were found in Canada, and it is from here there- 
fore that the Greenlanders must have come. The archae- 
ologist could thus join with the ethnographer in believing 
that the Eskimos are an American race which reached 
the coast somewhere in Canada. Above all, the fact that 
we lacked all information about early Eskimo habitations 
in North Siberia, and also that the Ifekimos of the Bering 
Coast had a derived culture, which showed a markedly 
Indian influence, also went to support the theory of 
Steensby and Birket-Smith. 

It is interesting to note that quite recently, in the 
summer of i937j we received new information which 
seems to point in quite another direction. An American 
archaeologist, H. B. Collins, hais shown the existence of a 
hitherto unknown culture on St. Lawrence Island which 
he calls the Old Bering Strait Culture, and which is 
mainly characterised by rich ornamentation; and Collins 
is of the opinion that in this we have an aincient Eskimo 
cultural element — perhaps the oldest in America. In 
other words, one may assume that the Eskimos came to 
this pairt of the world over the Bering Strait from Siberia. 
Recently the astonishing information came from the 
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Russian archaeologist Chernetsov that he had found 
ruins of houses right over on the Jalmal peninsula, north 
of the Urals, which he considered to be Eskimo; and this 
taken together with the other findings assumes some 
importance. 

It seems therefore as if the mystery surrounding the 
origin of the migrations of the Eskimos, which during 
the last half-century has occupied philologists, archae- 
ologists, anthropologists and ethnographers, will now be 
solved by the archaeologists, and we await with eagerness 
the outcome of the Russian investigations along the 
northern coasts of Siberia. And might not the day 
come when we may start searching for Eskimo rehcs 
in the northernmost parts of Scandinavia? At the risk 
of being ridiculed by airchaeologists, one might feel 
inclined to describe as Eskimo the mysterious Komsa 
culture in the most northern part of Norway, which has 
so greatly occupied the minds of Scandinavian archae- 
ologists of recent times. By this we close the ring round 
the whole of the Polar Basin, and at the same time lift a 
comer of the veil which hides from our eyes the earliest 
colonisation, when the ice of the Ice-Age first receded. 

With a leap of a couple of thousand years or so, we 
return to the Eskimo of to-day, and touch upon the 
second task which lies before the modern expedition. 

At the present time there are hardly as many as 40,000 
Eskimos in aU the gigantic expanse of Arctic America and 
Greenland. Until the middle of last century they were 
able in most places to live comparatively undisturbed by 
the white man, as only Dutch and Scottish whalers had 
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any intercourse with them. But in time enterprising 
merchants began to realise that Eskimos had valuable 
goods to sell. They hunted the blue and white fox, 
ermine, and polar bears; beasts for whose skins there was 
a demand as luxuries further south, but which for 
Eskimos were necessary, as protection from the cold. 
These skins were bought from them. The Eskimos with 
their undeveloped mentality have little thought for the 
morrow, and they bartered them away for relatively 
worthless European goods, so that when winter came 
they were without the necessary clothes. It was worst 
for the Eskimos in Alaska. Russian merchants overran 
the country, cheated the naive inhabitants, treated them 
brutally, and introduced spirits and all imaginable 
diseases. The Eskimos were accustomed to pure, germ- 
free air, and were therefore highly susceptible to disease, 
which spread very rapidly and laid waste many dwellings. 

It was little better in Canada. Here the great trading 
firm, the Hudson’s Bay Company, has almost a mono- 
poly in trading with the Eskimos, and they deal espe- 
cially in fox-sldns. They pay well for them, but as the 
Danish Eskimo expert A. E. Porsild points out, the 
Eskimos, who do not look far ahead, confine themselves 
entirely to catching foxes. They have no time to go after 
seals, fish or reindeer, but buy through the traduig com- 
pany the white man’s substitutes. The change from meat 
to bad soggy wheaten bread, baked over a primus stove, 
and from seal and walrus-blubber and reindeer fat to 
pigs’ fat and vitaminless margarine or bad butter, has 
not been an advantageous one to the Eskimo. They have 

147 



MODERN ARCTIC EXPLORATION 

bartered their health and powers of resistance to infec- 
tious diseases, especially influenza and chills, which fol- 
low in the steps of the white man. Certainly the Eskimos 
received sewing-machines and gramophones, and type- 
writers are not unknown in the Eskimo huts at the delta 
of the Mackenzie River, but the whole tribe was en- 
feebled, and lived actually in great misery. 

It began to be realised that this could not go on. 
There was also a business side to it; it did not pay to let 
these races, who obtained the precious skins, die out. 
As early as the eighties, therefore, after Alaska had been 
bought from Russia, a series of expeditions was sent out 
from the United States to find the best means of pre- 
serving the Eskimo races. The result of these investiga- 
tions was that in the years from 1891 to 1902, 1,280 
reindeer were introduced into Alaska from Siberia. The 
Eskimos learnt to care for these animals, which have so 
increased that there are now 750,000 tame reindeer there, 
besides the 200,000 which in the course of years have 
provided the Eskimos with fresh meat, and skins for 
clothes and tents. This successful experiment has really 
saved their lives. In 1926 the Canadian Government 
began to take an interest in the matter, and two Danish 
Arctic explorers were invited over to convey a huge herd 
of reindeer from Alaska to the Eskimo district at the 
mouth of the Mackenzie River. The account of this 
transportation is one of tremendous adventure. It took 
several years to drive the reindeer those 1,250 miles. 
Three thousand reindeer left Alaska, 2,370 reindeer ar- 
rived at the Mackenzie River, but of those only 600 
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were of the original herd; the rest had been born on 
the way. 

Modern exploration has thus taught Eskimos how to 
breed reindeer, and thereby attempted to remedy some 
of the old damage. But the scientists seek to help the 
Eskimos in another way also. It has already been told 
how after Jensen’s investigations it became possible 
to introduce cod-fishing into West Greenland. Experts 
have discovered where the cod is, and keep an eye on 
their numbers, while the administration sees to procuring 
fishing-gear and boats for the Greenlanders, and sends 
up fishermen firom Europe to teach them the art. 
Archaeologists have shown that the old Norsemen bred 
cattle when they lived in South Greenland in the four- 
teenth century, and this has led to cattle-breeding among 
the present-day Greenlanders there, and sheep-rearing 
in particular has become a very important activity. 

Geologists have foimd big marble deposits, and many 
Greenlanders now earn their living by working in the 
big quarries. One of the chief tasks of the Three- Year 
Expedition was to find out whether Eskimos could live 
in North-East Greenland. The zoologists examined the 
fish and game available, and the archaeologists found out 
what the former inhabitants had lived on, so that we now 
know whether with an increasing population it is possible 
to bring Greenlanders over to this region too. 

Special groups are sent out to observe the health of the 
Eskimos and their living conditions. A year or two ago 
a Norwegian doctor lived among the AngmagssaJik 
Eskimos to find out whether the natives’ food was suffi- 
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dent and whether the vitamin-content in the nourish- 
ment they now get was large enough to ensure them 
against weakness and illness. Many other physiological 
investigations also have been carried out within the last 
few years. 

The Eskimos are the natural inhabitants of the Arctic. 
The aim of modern exploration when it tries to establish 
the Unes along which future development of the region 
will take place, is to do it in such a way that the bargain 
profits not only the nations in the south, but above all 
those people who for thousands of years have been the 
true owners of the land. 
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CHAPTER VIII 


POLAR VOYAGES OF THE MOST 
RECENT TIMES 

With the development of flying during and after the 
world war, aircraft came to be regarded as an increas- 
ingly safe means of transport. Experiences gained in the 
war were turned to profit in peace-time, and develop- 
ment went on rapidly. New and better patterns of 
machine were built, materials were subjected to severe 
tests and record after record was broken. The beginning 
of the twenties was the time of the altitude and long- 
distance flights. 

Naturally men were eager to try out the new means of 
transport in Arctic lands. Here were areas which were 
enormously difficult to reach by ship or sledge, and fly- 
ing was the natural alternative. And at the same time 
there was practical work to be done. Here were still 
parts of the globe which were relatively unknown, and 
which offered the possibility of new discovery. This 
alone was incentive enough; but there was more to it 
than that. Wireless had also advanced, and this meant 
not only greater safety, but — which proved to be almost 
as important — it was possible to maintain continual con- 
tact with civilisation. Interest in these enterprises could 
be kept alive, so that they ran no risk of being forgotten 
as had sometimes happened with early expeditions of 
which nothing had been heard for a long time. Wireless 
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even made it possible to make good journalistic copy of 
these flights, and the great news-agencies competed for 
the rights of the hastily telegraphed reports. In this we 
can see a contributory motive to some of the flying expe- 
ditions at the end of the twenties. There was indeed 
great personal courage shown, and experience in the 
baTidling of aircraft in the Arctic was dearly bought; but 
for the rest one may justly say that some of these expedi- 
tions brought in very small results in proportion to the 
outlay. 

The idea of reaching the Arctic lands by air had 
occurred to far-sighted men long before flying technique 
had become perfect enough to make such a project 
practical. Andree’s balloon-flight in 1897 from Spitz- 
bergen was as bold as it was brilliant. A journalist, 
Walter Wellman, tried to improve on it with the help 
of a sort of dirigible airship with which he embarked 
on flights from Spitzbergen in 1907 and 1909. He was 
lucky enough to survive these, and therefore his name 
will not be well known to posterity, but the amount 
gained by them did not encourage anyone else to try at 
that time. 

The first real aeroplane flights in the Arctic were 
undertaken by a Russian, Lieutenant Nagursky, who had 
his base at Novaya Zemlya. These also were carried out 
successfully, but man’s daring was still ahead of his 
technical achievement. 

The flight which drew most general attention to the 
possibility of exploring from the air was the Amundsen- 
EUsworth in 1925, of which the goal was the North 
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Pole.^ Years before, Amundsen had made several un- 
successful attempts in Alaska, in which two machines 
were smashed to bits in the first trial flights. Now, in 
1925, the American millionaire Ellsworth, among others, 
provided him with two Dornier-Wall flying boats with 
which, on May 21st, 1925, he took off northwards from 
Kingsbay, Spitzbergen. By the time Lat. 87° 43' N. was 
reached, half the fuel had already been consumed, and 
the machines were brought down on to a patch of open 
water. Amundsen decided to abandon one of them, and 
to get the other one to rise, a runway had to be made, 
with infinite labour, on the ice. After a nerve-racking 
stay of no less than three weeks, dining which time des- 
perate efforts to take off were made, and lives risked at 
every attempt, the men were at last successful in getting 
the machine off the ground, and they returned to Spitz- 
bergen on June 15th. An important thing done on this 
journey was the sounding, by fathometer, of the water 
where they had alighted, which showed that the depth 
at this point was not less than 2,000 fathoms deep. This 
fact went to support Fridtjof Nansen’s theory of a deep 
polar basin. 

The American explorer Richard E. Byrd, who after- 
wards became famous for his Antarctic flights, also un- 
dertook flights in the Arctic in 1925. He was attached to 
an American expedition, and made some masterly ex- 
cursions into the regions round Smith Sound between 
Greenland and Ellesmere Land, in a little ‘Loening- 

^ This and the following flights are marked on the map at the 
end of the book. 
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Amphibie’ machine; thus he was the first to cruise over 
the inland ice of Greenland. 

Byrd was also the first to reach the North Pole by air. 
He and his pilot Floyd Bennett started from Spitzbergen 
in a three-engined Fokker on May gth, 1926, and only 
eight hours later were hovering over the North Pole, 
whence they skilfully navigated the machine back to 
Kingsbay. This record flight, which demonstrated to a 
high degree the personal skill of the two men, established 
the fact that there was no land between Spitzbergen and 
the Pole. This exploit took place two days after the 
dirigible airship Norge, piloted by Umberto Nobile, had 
arrived at Spitzbergen from Rome; possibly it was 
speeded up in order to forestall the Norge. 

The Norge expedition was financed by Ellsworth and 
some newspaper syndicates, and started from Kingsbay 
with Amundsen and Ellsworth on board on May iith, 
1926. In four and a half hours the North Pole was 
reached, where the Norwegian, American and Italian 
flags were dropped, and from here the journey was con- 
tinued over entirely unknown territory in the direction 
of Point Barrow, the most northerly promontory of 
Alaska. Though at the beginning weather conditions had 
been excellent, the airship encotmtered much fog and 
wind when approaching America. Certain stretches were 
crossed, therefore, without becoming visible, but on the 
whole the flight proved fairly conclusively that there was 
no land in this part of the Arctic Ocean either. On 
account of bad weather, the Norge landed at a little group 
of Eskimo dwellings called Teller. Since the wireless 

154 



POLAR VOYAGES OF REGENT TIMES 


transmitter had gone out of order, some days passed dur- 
ing which the outer world was uncert ain of Ae airship’s 
fate. A sequel to the Morge expedition was a conflict be- 
tween Amundsen and Nobile, which ultimately led to 
Amundsen’s tragic end, and was a contributory cause of 
the attacks on Nobile after the Italia catastrophe. This 
conflict is without interest to the polar explorer, and 
need therefore not be discussed here, though it may 
throw a certain amount of light on the mentality pre- 
vailing towards the end of the twenties, as a result of 
record-hunting and the craving for sensation shown 
by the Press. This in its turn was brought about by 
rapid development in the fields of flying and wireless. 

While hitherto all Arctic flights had started from the 
European side, the British explorer. Sir Hubert Wilkins , 
started his flights from Alaska in 1926. In that year and 
the year following he carried out several flights with 
Point Barrow as his base; most of them were short ones, 
with the main object of testing the efficiency and reli- 
ability of his machines. One of these deserves a fuller 
description, as in the course of it Wilkins landed on the 
ice north-west of Point Barrow, at about 78° N. His 
machine was fitted with a fathometer, which here regis- 
tered the great depth of 2,800 fathoms. On the way home 
on March 29th, 1927, a powerful storm forced him and 
his companion Eilson to alight on an ice-floe about eighty 
miles off the coast of Alaska. For several days they drifted 
eastwards with the ice until at last on April i8th, after 
an eighty-mile walk, they regained land, having left their 
machine to its fate. 
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Not until 1928 did Wilkins feel prepared to attempt a 
long flight. As the region between the North Pole and 
Point Barrow had already been traversed by the Korge he 
had no interest in reaching the Pole, but decided instead 
to fly over all the unknown tracts between the North 
Pole and the North American coast. On April 15th, 
1928, he started from Point Barrow. From here he 
flew over ice-covered waters and found no land on his 
way to Grant Land, the most northerly in the Canadian 
archipelago. Having made his landfall here, he set his 
course towards Greenland, and landed, after twenty 
hours’ flying, in Spitzbergen, The last half of the 
journey also was made over monotonous ice-fields with- 
out any land at all. 

Wilkins’s magnificent flight has been regarded up to 
recent times as the most admirably carried-out Arctic 
journey ever made by air. He followed a fixed and de- 
tailed plan, and displayed outstanding skill in his accu- 
rate navigation over an area where the taking of bear- 
ings is of extraordinary difficiolty. He showed no interest 
in reaching the North Pole, which might have brought 
him acclaim from the Press, but set his course over 
regions the knowledge of which was of real geographical 
interest. He flew over a longer stretch than any other 
explorer had covered before him, hereby proving the 
value of those years of testing and experiment. 

The Italia expedition also took place in 1928: the 
journey which more than any other was to cast the 
search-light of publicity over the Arctic regions. In the 
army of relief-expeditions of every kind which were sent 
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out, and in the battle which raged openly about Nobile’s 
name, interest in the expedition and its results were 
altogether submerged. 

Taught by the experiences of the Norge flight, Nobile 
had another airship built in the spring of 1928, which 
arrived on May 6th at Kingsbay after an eventful jour- 
ney. Nobile was greatly hindered by bad weather, which 
once compelled the airship to turn back, and continually 
menaced the fragile craft in its roofless hangar. Never- 
theless a long flight was embarked upon over unknown 
territory to the west. The Italia flew round the northern 
coast of Spitzbergen, and along the northern coast of 
North East Land; then on along the north side of Franz 
Joseph’s Land, as far as Long. 79° E., in the direction of 
the once very imperfectly known Severnaya Zemlya. 
After that the course was set south-west towards the 
northernmost point of Novaya Zemlya, along the north- 
west coast of which the airship flew for some way before 
returning to Spitzbergen. In all, this non-stop flight 
lasted sixty-nine hours — a unique feat which is very 
greatly to the honour of the leader and the crew. Through 
this expedition still more had been added to the know- 
ledge of part of the Arctic. Something like 1 8,000 square 
miles of unexplored country had been passed over. 

On May 23rd, Nobile started on the disastrous journey 
to the North Pole. The course was set in an arc to- 
wards Greenland, so as to cover territory where others 
had not been. After eight hours the North Pole was 
reached, and the flight back to Spitzbergen began. Two 
hundred and fifty miles north-west of Kingsbay harbour 
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the disaster occurred. The airship dived on to the ice 
under power, and the shock tore off the pilot’s gondola 
and the rearmost of the engine gondolas, while the rest 
of the airship, considerably lightened by this, rose once 
more and disappeared with six men on board. To this 
day nothing is known of the fate of the ‘balloon-party’. 
Ten men landed violently on the ice with the two gon- 
dolas. One was killed on the spot, while Nobile and his 
second-in-command were severely injured. The others, 
among whom was the Swedish meteorologist, Malmgren, 
were only slightly hurt. 

The weeks which followed were some of the most chao- 
tic ever known in the history of Arctic exploration. Res- 
cue expeditions poured in from all sides, and the regions 
of ice resounded with the roar of searching aeroplanes. 
Italian, Russian, French, Swedish and Norwegian 
aviators braved great dangers to find the castaways at 
the ‘Red Tent’, and vessels from everywhere steered their 
course towards this point. 

To go into the details of the work of these expeditions 
would take us too far, and the only interest they can really 
have in an account of Arctic exploration is that they 
show how rapidly help may be summoned when one has 
wireless and aviators at one’s disposal. Moreover, they 
have furnished us with the opportunity of seeing what can 
happen when such rescue-work is carried out more by the 
zeal and self-sacrifice of single groups than by co-opera- 
tion and common sense. It may fall to the lot of future 
historians to unravel all the threads, and apportion the 
responsibility for any mistakes which were made; at 
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present the incident is too recent for us to regard it 
objectively. 

Put briefly, the events were as follows. With the gon- 
dolas was saved a certain amount of provisions and 
equipment; and, what was very important, a complete 
wireless transmitter escaped destruction. This was func- 
tioning the veiy day of the crash. Every hour SOS 
signals rzmg out into space — unheard. With bitterness 
Nobile learned through the receiving-set that the crew 
of the rescue ship Cita di Milano assumed them to be 
dead and wasted time with endless press-telegrams 
and private messages. Not till June 3rd were the cries 
for help heard by a Russian amateur in a provin- 
cial town near Archangel. Thanks to him, wireless 
communication was set up. But before this, Malmgren, 
after consulting Nobile, had decided that it was hopeless 
to rely on radio messages, and with two Italians had left 
the camp to try to get to Spitzbergen for help. Only 
the two Italians survived this heroic attempt to save 
them all. 

At last the ‘Red Tent’ was foimd by the flyers, who had 
approached it several times without discerning it. But 
thanks to the radio communication now set up they 
arrived there and could throw down provisions to the casta- 
ways. On Jime 24th the Swedish lieutenant Lundborg 
landed at the camp and brought Nobile back with him 
to the base camp of the Swedish relief expedition. The 
fact that Nobile was the first to be taken ojff gave rise to 
great criticism. Actually, Lundborg had orders firom 
Captain Tomberg, the Swedish leader, to take Nobile 
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first, as he would be most competent to direct the rescue 
and also the search for the missing ‘balloon-party’. 

Nobile’s arrival at the Cita di Milano was of little im- 
portance in organising the rescue of the others, since the 
captain of the ship, as a result of public opinion, did not 
pay much attention to Nobile’s advice. In the course of 
the subsequent attempts at rescue, Lundborg’s machine 
crashed when landing on the ice-floe, and he was not 
taken off by his companions until after an enforced stay 
of some time with the tent party. On July 12 th the 
remaining five men were relieved by the Russian ice- 
breaker Krassin which had just taken on board the two 
survivors of the Malmgren party. These had been 
discovered from one of the planes in a miserable 
condition on an ice-floe. 

Thus ended the last great polar catastrophe, which 
cost eight men their lives, and wrecked the career of 
their leader. 

Nevertheless, the use of airships in the Arctic had not 
been abandoned. A group of scientists drawn from all 
countries agreed as early as 1925 to form an interna- 
tional organisation, the ‘Aeroarctic’, the object of which 
was the scientific survey of the Arctic from the air. In 
1931 they succeeded in realising a carefully thought-out 
plan. What was perhaps the best airship in the world 
was at their disposal, and the pilot was Hugo Eckener 
himself, at the head of a skilled and thoroughly trained 
crew of thirty men. No fewer than fifteen scientists took 
part as representatives of different countries. From Ger- 
many the course was set first to Leningrad, where a land- 
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ing-mast had been erected. Then for nearly four days 
and nights the airship flew over the polar regions, first via 
Archangel to Franz Joseph Land, where it made a beau- 
tiful landing on the water. Here mail was exchanged 
with a Russian ice-breaker. Next the journey was con- 
tinued eastward to the unknown Severnaya Zemlya, 
which was now photographed with Dr. Aschenbrenner’s 
apparatus (see page 75) . Via the interior of the Taimyr 
peninsula and the whole length of Novaya Zemlya the 
Zeppelin returned to Leningrad, completing the finest 
airship flight made to date in the Arctic. The scientific 
achievements were not only the mapping of many 
hitherto unknown areas, but the recording through- 
out the whole flight of meteorological and magnetic 
observations. 

Unfortunately, since this magnificent flight, ‘Aero- 
arctic’ has decHned, mainly on account of the disturbed 
political condition of Europe, especially the coolness be- 
tween Russia and Germany, the two countries who had 
been most active in this field, and who had had the 
greatest economic resources. 

The renewal of Arctic flying came from quite another 
quarter than that of the scientists. The desire was felt 
to open a route between Europe and North America, 
and the interest of pilots and the big transport com- 
panies was concentrated on the far north. Throughout 
every summer, up to the present time, numerous test- 
flights have been made between the two hemispheres. 

At first a southerly route from Europe via the Faroes, 
Iceland and Greenland was considered. Flights were 
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made in both directions with varying success. In connec- 
tion with Pan-American Airways a series of wintering 
expeditions was organised, with the sole purpose of inves- 
tigating meteorological conditions, and the facilities for 
landing. The American Professor Hobbs stayed for years 
in West Greenland at the edge of the inland ice, while in 
East Greenland an expedition went to work under the 
leadership of Gino Watkins, who was drowned there in 
a kayak. The interest of the press reached its height 
when Lindbergh himself made the flight from America to 
Europe, cruising over the inland ice at Lat. 70° N., and 
with his wife visited Lauge Koch’s stations in East 
Greenland. 

But in the most recent years, during which aeroplanes 
have become better adapted to long-distance flights, even 
bolder attempts have been made to establish this trans- 
continental route. The Russians had the right idea when 
they confirmed the fact that the shortest way from 
Northern Europe to the heart of America leads over 
the North Pole. The Russians take a long view of it. 
They describe their great circle on the globe itself, and 
demonstrate that while the shortest route from Moscow 
to Chicago passes across North Greenland, the shortest 
way from London to Tokyo takes one over the most 
northerly part of Siberia. The Russian pioneers who are 
engaged in the preliminary work in these regions, picture 
to themselves great airports being erected in the depths 
of the Siberian tundra. They believe that it will not be 
long before the great ‘Shanghai-New York’ machine 
glides down, and the conductor shouts ‘Change here for 
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London and Moscow!’ or ‘Next stop on the North Pole 
route, Frisco!’ 

In the meantime the Russians have accomplished the 
great preliminary task of establishing a huge network of 



THE GREAT CIRCLES : THE SHORTEST ROUTES BETWEEN THE 
CHIEF CITIES OF EUROPE, AMERICA AND ASIA 


meteorological stations on all Arctic islands north of 
Siberia. In the summer of 1937 they were ready to begin 
the trial flights. On June 1 8th Tchukaloff embarked with 
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two others on a long-distance flight, in a new machine 
ANT-25: a twelve-cylinder monoplane of 950 h.p., with 
1 ,750 gallons of petrol on board. Fifteen hours later they 
were over the North Pole, and after a total flight of fifty 
hours twenty-two minutes, they landed at Vancouver, 
in the extreme south-west of Canada. 

Thus a flight about five times as long as Amundsen’s, 
eleven years before, was ended almost before the public 
knew that it had started. Factory whistles shrieked 
throughout the whole of Russia, and the population made 
merry in the streets in honour of the three men. 

But it was not to be many weeks before the Russians 
were ready for another flight, and on July 12th a bigger, 
improved type of machine, ANT-25- 1, took off, with 
Michael GromofF and two companions on board. Again 
the flight began at Moscow; the route was planned over 
the North Pole, and it beat all previous records from the 
point of view of skilful navigation, and distance. For 
sixty-two hours the three men were in the air. The 
engine functioned excellently the whole way, and the 
plane went on in spite of high winds and changing 
temperatures which woxild have been disastrous had the 
machine not been fitted with the new de-icing apparatus. 
The world followed GromoflF in its newspapers and wire- 
less-sets, and towards the end a good deal of anxiety was 
felt, as for many hours no news came from the plane, and 
no one knew where it was. 

At last, after 62 hours’ flying, the great red plane 
alighted among grazing cattle, near San Jacinto, in the 
southernmost corner of California, a long way south of 
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San Francisco. They were received by a single country- 
man, who asked them furiously what they were doing on 
his land. None of the Russians could speak any English. 
Gromoff stammered out the three words ‘Bath, Food, 
Sleep’, but the farmer went off and complained to the 
local police constable. And then explanations followed. 
A few hours afterwards the roads were blocked with cars 
and reporters and camera-men, and the air resounded 
with planes trying to find the landing-place in the fog. 

The second Russian transpolar flight had been accom- 
plished. The machine had flown 7,150 miles (as far as 
from the Orkneys to the Gape of Good Hope), thereby 
breaking all long-distance records. The Russians rejoiced, 
and the three men were hailed from the Gulf of Finland 
to the Pacific. Plans were already started for a regular 
service to be begem the same summer. Unfortunately, an 
accident shortly afterwards damped the enthusiasm, and 
proved that the Russians could not yet altogether rely 
upon their technicians. 

On August 1 2th, 1937, the famous flyer Sigismund 
Levanevsky, the ‘Lindbergh of the Soviets’, took olf in a 
new machine NTE-209 from Moscow. This time no 
long-distance record was to be attempted; there were to 
be landings, and the trip was to be an example of a 
normal passenger flight to America. But four hours be- 
yond the North Pole, Levanevsky’s wireless transmitter 
went out of order, just after he had reported a great loss 
of petrol and oil. The large-scale search which followed, 
and which continued during the following months, was 
without result, and an investigation afterwards made in 
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Moscow seemed to show that there had been grave de- 
fects in the machine. With the usual Russian thorough- 
ness all the builders of the machine were imprisoned for 
sabotage, but Levanevsky and his five men were lost. So 
ended the great flights of 1937, which in the beginning 
held out such hopes for the future, but which ended by 
showing that man had not yet conquered the Arctic. 

We have heard now about the aerial survey of the 
Arctic during the last dozen years. Between Amundsen’s 
and Gromoff’s flights a tremendous advance had been 
made. Only a few blank spots remain in the map of the 
North Polar regions. We have established a series of 
meteorological stations, which will soon have robbed the 
capricious Arctic weather of all its secrets. And in the 
difference between Amundsen’s and Gromoff’s machines 
we see how modern technique has been able to adapt 
planes and engines to Arctic conditions. Levanevsky’s 
fate will therefore have no curbing effect on the further 
development of Arctic routes, and the day is nearer than 
is commonly supposed when the centre for journeys 
between the two hemispheres will be what is now a 
barren unknown spot in the Siberian tundra. 

To speak of the other Arctic expeditions which have 
been made since 1925 would be an almost impossible 
task. Not even those directly engaged in work in one or 
other of the Arctic areas know just what expeditions have 
succeeded one another within their own domain. But it 
may be appropriate here to discuss briefly a few indi- 
vidual enterprises which have been disting\xished by 
introducing new methods of exploring, or stand out 
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above others by virtue of some especially admirable 
achievement. 

In 1930 a large expedition was led by the German 
geologist Alfred Wegener, best known for his Theory of 
the Drift of the Continents. In 1912 and 1913 he had 
wintered with a Danish expedition on the inland ice close 
by the north-east coast of Greenland, and now conceived 
of an idea which at first sight seemed quite impracticable. 
He thought that it should be possible to winter in the 
middle of this inland ice. In previous years, as has been 
already said, the American meteorologist Professor Hobbs 
had worked in Greenland, and had set forth some mete- 
orological theories to explain the formation of cyclones, 
and thereby the causes of weather-changes over the 
Atlantic and Northern Europe. To test these theories, of 
which the main characteristic was the assumption of con- 
stant high pressure, or anti-cyclone, above the central 
ice masses of Greenland, Wegener proposed to erect a 
station there, while at the same time observations were to 
be made at coastal stations on the same latitude in the east 
and west. Many shook their heads at this scheme. The 
surface of the central part of the inland ice lies at a height 
of 10,000 feet, so that in the winter the cold would be 
imendurable. But Wegener’s plan was one of genius. It 
was simply to use the ice itself as a house. When the 
sim went down in the autumn and it became impossible 
to live in tents, the scientists were to dig themselves into 
the ice. They could settle down in undergroimd rooms 
undisturbed by gales and snow. The plan was carried out, 
albeit under great difficulties of which the first presented 
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itself at the very beginning. When the ship arrived at 
West Greenland, where the climb up to the inland ice 



A tower was built of blocks of ice, on which the measuring instruments were set. 
At T is a theodolite for balloon observations. Behind a sheltering wall is the way 
down into the ice-hole. At the foot of the steps there is on the left a big store-room 
P where the provisions are stowed. On the right, at U, is the hving-room where the 
three men lived throughout the winter. On a shelf of ice one of the men can be 
seen lying in his sleeping-bag. The other two slept one on each side of the table, on 
which food was cooked over a primus; the home-made lamp was lit for a few hours 
daily. A shaft leads deeper into the ice, where scientific investigations were carried 
out. L is an airshaft. The place was a little more complicated than this, how- 
ever, and contained some smaller rooms not shown in this diagram, including the 
one in which the gas for filling the balloon was produced. 


was to begin, the fjord-ice had not yet disappeared; yet 
on the other hand, the warm fohn winds had made it too 
uncertain to be used as a thoroughfare. The steep climb 
up to the first plateau at 3,500 feet, which had been 
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chosen as a transport route, proved almost inaccessible. 

For weeks hundreds of men, dogs and horses struggled 
with the eqtupment up to the station which was to be 
built at the edge of the inland ice. The transport of the 
heavy propeller-sledges in particular, which were adapted 
only to the even ice-surface farther inland, necessitated 
almost superhuman efforts, and the whole work was so 
much delayed that the propeller-sledges were not really 
brought into use that year. However, the first dog- 
sledge expedition into the interior was started, with only 
the most necessary equipment, so that the observations 
might be begun at once. They were, if possible, to be made 
throughout the twelve months of the year. Later, a suc- 
cessful attempt was made to convey some more dog- 
sledges with provisions and equipment. The trail was 
marked with little black flags, and posts every five kilo- 
metres. But enough equipment could not be carried. 
The boards which were to line the house still lay down 
at the coast, also the radio transmitter, and provisions 
were stfll only scanty by the time the autumn darkness 
began to settle over the land. Only two months before 
Christmas, Wegener himself attempted to convey into 
the interior a load which included fuel for keeping the 
scientists warm. The attempt was unsuccessful, and the 
journey cost Wegener and his Greenland companion 
Rasmus their lives. Wegener was formd later in a grave 
which Rasmus had dug in the ice, but the Greenlander 
himself had disappeared. 

In the ‘Eismitte’ station, however, three men went on 
confidently with their winter work. By rationing the 
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provisions, they could be made to last until the first relief 
sledge should arrive in the spring. There was not nearly 
enough fuel for warming the place, so that the party had 
to spend most of the time in their sleeping bags. One of 
them had his feet frost-bitten, and in the course of the 
winter his companions had to remove his toes, one after 
the other, without dressings and without anaesthetics, 
their only instrument being a pair of scissors. Neverthe- 
less day after day, frozen and undernourished as they 
were, these men carried on their scientific work. The 
meteorological instruments were kept in operation, and 
recordings made severail times a day. The temperature 
of the inland ice was measured down to a great depth. A 
shaft fifty feet deep was sunk, to test variations in tem- 
perature, and to see how the snow had been transformed 
into ice in the course of years. The ice-hole was lit by a 
lamp made of tins and photographic plates, but this was 
left burning for as short a time as possible, to save fuel. 
It was the only source of heat besides the primus, which 
was in operation during the cooking. In the course of the 
winter the temperature sank to minus 65° Centigrade, 
but the men became accustomed to this, and felt it as 
warm when it rose to minus 25°. 

Dr. Georgi, the heroic leader of the Eismitte party, has 
published his diary of this winter camp, perhaps the most 
remarkable in the whole history of polar exploration. 
Notwithstanding the laconic style, one can appreciate 
what an ordeal those months must have been for the 
three men, physically and spiritually, and can appreciate 
their emotion and excitement when on May 7th, after the 
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return of the sun, they discerned a dark speck on the 
horizon, and the two propeller-sledges, with a speed like 
that of motor-cars, came humming towards the station. 
They brought the desperately-needed stores, and took 
the sick Dr. Loewe and Dr. Sorge back to the coast with 
them. But Georgi had to remain behind to make obser- 
vations during the final months. He spent the summer 
alone, perhaps the most solitary man anywhere on the 
earth, in the midst of a white wilderness, with nothing 
between him and the horizon but the bare plain. 

Another important contribution made by the Wegener 
expedition must be mentioned. The thickness of the ice 
was measured: a task which at one time might have 
seemed impossible. However, now that we have heard 
of the fathometer, we can understand how it might be 
done. Naturally no ordinary sound-waves could be sent 
down and thrown back by the soHd rock beneath the ice. 
More powerful means were used. A charge of dynamite 
was exploded on the surface of the ice, and the vibrations 
which radiated out on all sides, and were also thrown 
back from bed-rock, were measured with the help of an 
instrument rather like those used in measuring earth- 
quakes. Results showed that the inland ice does not lie 
on high ground; the weight of it has pressed the earth 
down so that it is held as in a basin, the bottom of which 
is no higher than the surface of the sea. That is to say 
that in the middle this layer of ice has a thickness of 
over 10,000 feet. 

Another expedition of later years is that of the Nautilus. 
Sir Hubert Wilkins, whom we have heard of before, was 
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more than just an airman. His bold brain busied itself 
with other questions too, and a few years ago he con- 
ceived another brilliant idea. If it were impossible to 
make hydrographic investigations from ordinary ships in 
the Polar Basin on account of the drift-ice, it should be 
possible to pass under it, in a submarine. Europeans 
laughed when they heard his plans, but the United States 
Government was sympathetic, and sold him an obsolete 
submarine for the nominal sum of one dollar. However, 
the Nautilus proved to be too old and worn out, and 
Wilkins had some bad luck with her on the preliminary 
voyage to Norway. Nevertheless, he made a journey to 
the Arctic regions, where valuable sovmdings and hydro- 
graphic observations were made in the channel between 
Spitzbergen and Greenland. This expedition has always 
been regarded as having something rather comic about 
it, mainly because the public were ignorant of the true 
circumstances; but it may well be that Wilkins was on 
the right track. Little imagination is needed to picture 
the day when a great part of the route between Northern 
Europe and Canada will be traversed by means of sub- 
marines running beneath the drift-ice of the Polar Basin, 
when Vardo, Cape Chelyuskin and Point Barrow have 
become important ports for the intercontinental traffic, 
and the towns on the northern Pacific coasts are in far 
closer contact with Western Europe than at present. For 
this reason Wilkins’s attempt may be ranked among the 
most important events of recent polar exploration. 

Among other enterprises of the last ten years, the 
Danish East Greenland expedition may also be noted. 
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After a few preliminary expeditions, the real work began 
in 1931, on what was called the ‘Three Year Expedition’ 
which during the ensuing years, under the skilled and 
energetic leadership of Lauge Koch, undertook a compre- 
hensive and thorough investigation of North East Green- 
land; an enterprise which has been mentioned again and 
again in this book, and which can stand as a model for 
the modem Arctic expedition. Not only was the fetnd 
mapped from the air, but we obtain also a detailed know- 
ledge of its geological formations, its animals and plants, 
fjords and valleys and its past and present history; so that 
hardly any other land in the Arctic has been so thor- 
oughly studied as East Greenland. In those great sum- 
mers of the Three Year Expedition, over a hundred men 
were working in its service, and the research is still going 
on. Simultaneously with this, other expeditions were 
working over territory farther south, under the leadership 
of such men as Knud Rasmussen and Ejnar Mikkelsen, 
with the same manifold aims. Finally, in 1933, Lauge 
Koch undertook some daring flights northward, almost 
as far as the extreme northerly tip of Greenland, by 
which we gained some knowledge of the area of which 
the Danmark Expedition (1906-8) had mapped the 
coasts, and also an impression of the interesting geo- 
logical features of these regions. 

The last expedition to be mentioned brings us up to 
last year : ‘The Russians on the ice-floe’, as it was called 
in the black type of the headlines. This was without 
doubt an exploit which can be worthily compared with 
that of the ‘Eismitte’ party. 
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The expedition started, after a long period of prepara- 
tion, in March 1937. For the first time no ships were 
taken up into the Arctic with equipment for the winter- 
stations, but giant aeroplanes which left Moscow on 
March 22nd with the members of the expedition and 
their gear. After a difficult journey, racing the spring 
which transformed the flying-grounds to a morass, they 
reached Rudolf Island, the most northerly of Franz 
Joseph’s Land, and therefore the most northerly firm 
ground in Soviet Russia, being only 550 miles from the 
North Pole. Here, on the flattened dome of the island, 
a landing-ground was made which had the advantage of 
sloping downwards on all sides, but which might be 
dangerous if the heavily-laden machines could not i-aVe 
off immediately into the air, because this sloping plateau 
dropped abruptly to the sea. At this place a little fleet of 
flying-boats assembled in the middle of April. These were 
the fom big four-engined machines, which were to under- 
take the real Polar flight. Besides this there wass a two- 
engined scout-machine, and two smaller aeroplanes 
which could be sent out to make observations of wind 
and ice. 

On May 5th, one of the big machines reached the Pole, 
but landing was impossible owing to fog, and not until 
the 13th did the flagship of the expedition, N-170, 
alight on the ice some little way from the Pole itself. On 
the following day two other planes arrived, one after an 
intermediate landing; but there was no news of the last 
machine which had taken off at the same time as the 
others. It arrived much later, having come down else- 
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where in the polar basin, where a taking-ofF place had 
to be made before, with great difficulty, the plane could 
be got into the air again. 

Thirty-five men were now assembled on the ice, and 
they all set to work to pitch the camp which was to be 
the home of four of them in the coming winter. About 
ten tons of goods were unloaded from the machines, con- 
sisting of stores for a year. Great quantities of provisions 
were set out on the ice; sledges and tents, instruments and 
apparatus were unstowed from the holds of the planes. 
The work of erecting a house was rapidly put in hand; a 
house which naturally was very different from earlier 
winter-stations. It was ten feet long, seven feet wide 
and just under seven feet high. First, over a frame- 
work of duralumin, a layer of waterproof rubber was 
stretched, then two layers of silk lined with eiderdown. 
The outer covering consisted of several layers of black 
canvas. The meteorological instruments were set up, 
and wireless masts erected on the ice-floe. Three trans- 
mitters of different strengths were installed, for which the 
power was suppfied by a wind-driven motor. There was 
also a petrol-engine for this, and for an emergency a little 
transmitter worked from a hand-driven dynamo. In the 
first few days telephonic communication with Moscow 
was established, and the flight-leader Molokov’s little son 
at home in Moscow telephoned the xurgent request that 
his father should bring him home a polar bear. 

The four aeroplanes remained on the ice-floe for six- 
teen days, while the chief of the expedition gave the 
wintering-party some final advice. Then the flyers took 
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off and made their way southward, while the four men 
went quietly about their work. At first they were bothered 
by the excessive warmth of the North Pole, which melted 
the ice and made their feet wet. But they took their 
meteorological observations unperturbed, and sent home 
their report every four hours. Soon the headlines ‘Hallo, 
this is the North Pole’ disappeared from the pages of 
newspapers, and the four men were forgotten by the 
world. Only the observant reader could find every day 
in the meteorological section of The Times information 
about the weather at the station, and the station’s present 
position. 

For the North Pole Camp did not long remain at the 
North Pole. The great floe on which the house was built 
was afloat on an ocean 200 fathoms deep, and the ocean 
currents were carrying it away, at first a little uncertainly 
but soon in a definitely southerly direction. In a course 
which varied slightly they moved over the area between 
the eighth and tenth longitude west of Greenwich, while 
the men carried out their work as if they were at a per- 
fectly ordinary meteorological station, of which the Rus- 
sians have so many along the northern coast of Siberia. 

In December, after drifting for more than six months, 
the destination of the ice-floe was evident. The floe was 
now between Greenland and Spitzbergen, and on its way 
to join the East Greenland Polar Current. The days were 
dark, and the Russians could see little of the Greenland 
mountains, but they thought they saw another piece of 
land altogether. At this time they were crossing one of 
the few areas still represented on the map by a blank. 
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Here, between North-East Greenland and Spitzbergen, 
individual explorers had long had the idea that land 
might exist. The members of the Danmark Expedition 
called it Fata Morgana, for they never could be quite sure 
that it was there. Lauge Koch thought he could see it on 
his flight to Peary Land in 1933. Now through the Nor- 
wegian station on Jan Mayen Island came the news from 
the Russians that they believed they could see land; and 
those of us who knew the circumstances became inter- 
ested. The result was the planning of a Danish expedi- 
tion to these parts. This expedition, which was carried 
out in May 1938, was led by Lauge Koch on board a 
Dornier-Wall flying-boat, escorted by a smaller plane and 
a ship whose base was at a place famous in the history 
of exploration: Kingsbay, Spitzbergen. From here two 
big flights were made over to North Greenland, of which 
one led right up over Peary Land, where interesting 
geographical observations were made. But the alleged 
islands proved to be — Fata Morgana. 

But we will return to the four Russians, who, having 
rounded North-East Land, drifted rapidly on southward. 
Their progress was astonishingly quick; all through 
January the floe sped along East Greenland, so that by 
February ist they had already passed the most northerly 
inhabited places, at a distance of sixty miles from the 
shore. And now the floe began to break up. The world 
was given the alarm, and there was a strong revival of 
interest in the four men who, apart from their meteoro- 
logical telegrams, confined their communications to short 
comments on the fact that the floe was dwindling but 
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that spirits were high. Norwegians and Danes stationed 
along the coast offered their help, but Russia preferred 
to manage it by herself. Expeditions began to be fitted 
out, and soon a small seal-fisher, the Murmanetsk sailed, 
but became fast in the ice off Jan Mayen at the begin- 
ning of February, and drifted south hundreds of ndles 
from those she was to have helped. In the early days 
of February the ice-breaker Taimyr sailed out from Mur- 
mansk, followed by another one called the Murman, while 
in Leningrad all haste was being made to fit out the giant 
ice-breaker Jermak. The Tairnyr was more fortunate than 
any experienced polar sea-captain would have thought 
possible. By the middle of the month she had forced her 
way through the pack-ice, so that she lay only twenty- 
five miles from the ice-floe, where she was overtaken by 
the Murman. The planes were sent out, and one of them 
landed neair Papanin’s camp, bringing beer and goose; 
but the party would not leave without their instruments. 
The ice-breakers therefore pursued their way, partly by 
means of dynamite blasting, through the huge masses of 
pack-ice. 

By February 19th, they had reached the side of a big 
ice-floe which was seen to be in contact with the winter- 
station. With the naive, engaging weakness for effect 
which characterises the Russians, the rescue itself was 
now staged. The combined crews of both ships marched 
in procession over the ice, with a large band at their head. 
The men fell on each other’s necks, wireless waves ra- 
diated through the world, and in Russia all the school- 
children were given a holiday. Krenkel sent a farewell 
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greeting to all the wireless-telegraphists who had helped 
him, and closed down his transmitter. One hour later 
all the instruments and the precious records were aboard 
the ships, which now began to make their way out of the 
ice. The Jermak, on her way up over the North Atlantic at 
the rate of sixteen knots, went to the aid of the litde 
Murmanetsk, which had perhaps had the greatest ob- 
stacles to overcome, and did not deserve to be forgotten 
in the general rejoicing. And all the ships steamed home 
together in triumph. 

The results of the ice-floe party are many and impor- 
tant. These consistnot only in their meteorological obser- 
vations round the North Pole, which give us a key to the 
weather in these regions and consequently in our own 
regions as well, nor in the record of a drift which may be 
compsired with Nansen’s admirable Fram voyage. We 
have gained through this enterprise a series of highly 
interesting magnetic and hydrographic records; also in- 
formation as to the life of creatures in the ice and in the 
water beneath the drifting floes. Most important of all 
are perhaps the findings relating to the temperatures of 
the water and the nature of the currents at the North 
Pole: it was demonstrated that the surface layer of cold 
water at the North Pole is quite shallow, and that the 
Gulf Stream sends a powerfiil current up there. A 
change has taken place since Nansen’s voyage which is of 
far-reaching importance. No wonder, then, that the 
civilised world can join with the Russizins in delight at 
the rescue of these men and of results of their work. 

If this last enterprise has received more space than the 
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Others, it is not because it is freshest in the memory. It 
is that it combines perfectly the technique and organisa- 
tion of all modern expeditions. Each separate phase in it 
was a remarkable event in itself Four big aeroplanes 
land at the North Pole, the goal aimed at for genera- 
tions. Throughout the whole winter four men make 
meteorological recordings and other observations in this 
region, with the aid of the best equipment known to 
modern explorers. Four undaunted men make a journey 
on an ice floe which takes them more than 1,250 miles. 
And when things began to look threatening, eflicient help 
is at hand, and thousands of horse-power overcome the 
hitherto unconquered ice in one of the severest months 
of winter. 

Yet we cannot confine ourselves to praising modem 
methods alone. Throughout the whole of this book, the 
line has been followed which was laid down in the intro- 
duction, that man has become of less importance in his 
relation to technique and the machine. We have sung 
the praises of the romance of technique, and established 
the fact that the romance of the individual hero belongs 
to the past. In Arctic exploration the machine has indeed 
become an important factor, nevertheless the example of 
the fovu: Russians shows that there is still room for the 
great personal qualities. Men are still willing to risk their 
lives when by so doing there is a real contribution to be 
made to modem Arctic exploration. 
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CONCLUSION 

In an amusing and stimulating book called The North- 
ward Course of Empire, the polar explorer Vilhjalmur 
Stefansson has set out his views on the future use of 
Arctic lands. His way of thinking is an emphatically 
optimistic one and provokes contention, but it contains 
nevertheless a number of interesting considerations, 
and it is amusing to see how the development of the last 
ten years has followed the course predicted by Stefansson. 

The author goes to work in a thorough manner. He 
begins by talking of the ancient Egyptians and the 
people of the Persian civilisation, who regarded the 
regions north of the Mediterranean as the uttermost 
boundary of the world, beyond which no civilisation 
could thrive. Time passes, and Greeks and Phoenicians 
are succeeded by the Roman Empire. For the Romans, 
the Alps formed an almost insurmountable barrier: north 
of them came Ultima Thule, whose inhabitants were re- 
garded almost as beasts. Caesar’s expeditions into Gaul 
and as far as the coasts of Britain remain isolated adven- 
tures. These tracts of forest-clad and partly uninhabited 
country may have been formally incorporated into the 
mighty Roman Empire, but they were not regarded as 
being of any economic importance, and that they might 
one day evolve their own civilisation would have been 
absolutely unthinkable. 
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Nevertheless, the centre of culture rolls smoothly and 
surely northwards, and it may now, I think, be stated as 
a fact that in our century the culture is concentrated 
about the Anglo-Saxon and Scandinavian countries. 

But we can go no farther north. Above the Arctic 
circle live half-civilised people, ice and darkness hold 
sway there, and it is no place for the white man. To 
create a civilisation in North Canada, in Greenland or 
Siberia is out of the question — or such is the common 
way of thinking to-day. Misunderstanding, superstition, 
and ignorance, says Stefansson. Men have grown no 
wiser — they hold the same distorted view as was held 
by the Egyptians and Persians, the Greeks and the 
Romans. Stefansson sets himself to clear up this ignor- 
ance. First he does it by pointing out the mistakes, result- 
ing from imperfect knowledge, which have been made 
up to our own day. He points to the civilisation of 
America. The setders of the last century arrived at the 
great prairies, which were regarded as incapable of culti- 
vation. The prairie-belt had to be crossed, and there 
followed a wandering over deserts until the woods were 
reached. These were burned to make room for the culti- 
vation of the soil. All the oldest settlements of America 
lie in the forest belts, and it dawned only gradually on 
more far-seeing men that prairie-soil was ideal for the 
cultivation of crops, if only the right methods were used. 
Now the prairie is an ocean of waving com, and the 
woods have leave, to a greater or lesser extent, to grow 
up again where they belong. 

Here also we must clear up false conceptions. It is said 
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that it is cold in the ’Arctic. Yet look for example at 
■Winnipeg which, with its 200,000 inhabitants, is the 
wheat-centre of the world, and whose temperature falls 
to minus 40° C. in winter. Again, the Arctic is dark, and 
no plants can grow there. But what does darkness matter 
in winter, when plant-life is suspended anyway? On the 
contrary, we should remember that in summer the sun 
never sets, and if we get as far as the North Pole we have 
six months’ uninterrupted sunshine, so that what the 
plants lose on a short summer, they make up by taking 
in light throughout the twenty-four hours. 

One should therefore not believe either that the 
Siberian tundra is bare and comfortless, or that the 
Canadian Barren Grounds deserve their name. On the 
contrary, one finds a magnificent show of vegetation 
there in the summer: a close carpet of grasses and half- 
grasses, and flowers of all colours; and in August the wide 
plains are covered with the gleaming snow of cotton- 
grass. 

There are possibilities for reindeer-breeding on a large 
scale over these millions of square miles. A. E. Porsild is 
of the opinion that on the delta of the Mackenzie River 
alone there is room for a quarter of a million reindeer. 
And the Mackenzie delta is just a little speck on the map. 
Stefansson has calculated that methodical breeding on 
all the now unused areas of Northern Canada would 
bring in between ten and thirteen million reindeer a year, 
representing an amount of meat far exceeding all other 
kinds which at the moment can be produced in the whole 
of Canada. So that if one could only accustom people to 
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eating reindeer meat — which would hardly be difficult, 
for it is already a prized dish in many parts of the world— 
it would be possible to reorganise entirely farming in the 
temperate zone. Cattle-farming would be abandoned, 
and the land be devoted to the more profitable cultiva- 
tion of corn, or to an intensive market-gardening, which 
permits of a much denser population. The same con- 
ditions prevail in Siberia, and here reindeer-breeding in 
the tundrais being expanded, and a large institute for this 
in Moscow takes the lead in a series of scientific and prac- 
tical investigations. The first trains with refrigerator 
coaches are already running between the Arctic and the 
bigger Russian towns. These facts open up a wide per- 
spective, and suggest a solution to the problem of supply- 
ing the densely-populated areas of Europe and North 
America with meat. 

The central part of Siberia is covered with huge for- 
ests; indeed, the wooded areas here exceed that of the 
whole of western Europe. Fifty million trees a year might 
be felled, and yet leave enough to supply the world with 
timber for several hundred years to come. It is some of 
the finest wood in existence, but at the moment it is not 
worth the expense of transporting it by rail. As in 
Sweden, it must be floated down the rivers, to be sawn 
up and sorted at big saw-mills at the mouth and ex- 
ported by sea. And all Siberian rivers flow into the ice- 
filled polar basin, which hitherto has been regarded as 
unnavigable by ordinary merchant ships. 

But the Russians have realised that this is the only way 
in which one can utilise the huge timber resources of 
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Siberia. They have therefore lost no time in malcing a 
survey of the sea-route north of Asia. Series of hydro- 
graphic expeditions are sent out yearly to obtain exact 
information about currents and ice conditions, while on 
all the islands in the Arctic Ocean, and at points along 
the coast, meteorological stations are established which 
follow minutely the changes in the weather. The whole 
of this research is grouped under the afore-mentioned 
‘Glasevmorpuf, which translated is ‘Central Adminis- 
tration for the Northern Sea-Route’, and the leader of 
which is Professor Otto Schmidt. 

Sailings from the Pacific and the Atlantic to the 
Siberian rivers have long been in existence, and are 
becoming of ever-increasing importance. The foreign 
freighters are received by big ice-breakers which, piloted 
by aeroplanes, lead them to the mouths of the rivers, up 
which even the largest vessels can penetrate a long way 
inland. Here are the great saw-mills. A town like 
Igarka, on the River Yenisei, has now 15,000 inhabitants, 
though six years ago the only dwellers there were a 
couple of solitary nomadic families. From here more 
than 500,000 tree trunks are exported annually on 
foreign steamers. 

Geologists have shown that valuable minerals are to 
be found in many places in the Arctic, hke gold in 
Alaska and Labrador, and oil along the Mackenzie 
River. There is enough coal in Greenland for the use of 
the country itself and for shipping. The KxyoHte mines 
at Ivigtut are the biggest in the world, while the newly- 
opened marble quarry can provide fine building-stone 
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for more places than Denmark. On Spitzbergen, both 
Russians and Norwegians bring to the surface big ship- 
loads of coal from the mines in Barentsburg and Gromont 
City, the most northerly mines in the world. Along the 
north coast of Siberia also, mining towns are springing 
up. On Taimyr geologists have found nickel and tin, and 
the big mining-town of Norilsk is growing up here in the 
middle of the tundra. The little unknown Tixi Bay, 
near the mouth of the Lena, will also acquire fame in the 
course of the next few years, chiefly on account of its salt 
deposits, which will give a strong impulse to the fishing- 
trade. In former times, the salting of fish was difficult, as 
the salt had to be brought from the Russian salt mines 
on the shores of the Caspian, which meant a sea-voyage 
round Asia. But imder the salt lies oil, much desired by 
the great powers of the world. The significance of this 
cannot be overlooked. It means that the great Diesel- 
electric ice-breakers, and all the merchant-vessels, can be 
fuelled on the spot; and there would be petrol also for the 
aeroplanes on the transpolar routes, for Tixi lies exactly 
on the way between Shanghai and New York. 

Unfortunately, the strategic importance of the polar 
regions must also be taken into accoimt. At the back of 
all the Russian activity along the coast of Siberia there 
are strong strategical considerations. The Russians men- 
tion themselves that the most direct route for bombers 
from Moscow to Japan passes over North Siberia. Their 
war-planes have such a wide range that they can fly 
non-stop from the Tixi oil-depots to the Japanese towns 
and back, having discharged their load. And in the case 
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of a Baltic blockade the northern sailing route would 
become of even greater importance than in time of peace. 
However, in the poHcy of self-sufficiency, the new finds 
of metal at Taimyr play the biggest part. So the peaceful 
scientist works on in the Arctic, as he does in every other 
part of the civiHsed world, to make a coming war as 
effective as possible. 

Luckily, we who are young let neither our work nor 
our happiness be disturbed by the thought of the war 
which is apparently being prepared for us in the capi- 
tals of Europe. Youth has the same instinctive attitude 
as the ant, which comes running with new building- 
materials when a kick has scattered its community. This 
optimism leads us to follow in the footsteps of the 
old Arctic explorers. We desire to make this part of 
the world subject to us also, and we take part in modem 
exploration with all the experience which earlier genera- 
tions have given us, and with the help of all the miraculous 
technical knowledge of our own day, in the hope that our 
work will prove of value to our successors. 



